nT 


THE ELECTRICAL WORLD. 18 











PUBLICATION OFFICES : 
168-177 POTTER BUILDING, NEW YORK. 


Telephong Call: Marray 586, 
W. J. JOHNSTON, Editor and Publisher. 


T. COMMERFORD MARTIN : ' 
JOSEPH WETZLER, ; t Associate Editors. 
CLARENCE E. STUMP, Business Manager. 
WALTER T. HUNT, Advertising Dept. 





New England Office, 178 Devonshire Street, Boston. 
W. I. BARKER, Manager. 
Western Office, 44 Lakeside Building, Chicago. 
E. L. POWERS, Manager. 


SUBSCRIPTION, IN ADVANCE, ONE YEAR, $3. 


(Including Postage in the U. 8S. or Canada.) 
CLUBS.—In clubs of 4 or more, $2.50 a year each; 
with a free extra copy to the getter up of a club of 8. 
Subscription to foreign countries, $5 a year. 
In requesting your address changed, give old as well as new address. 





ESTABLISHED FOURTEEN YEARS AGu. 


THE ELECTRICAL WORLD 


IS THE PIONEER WEEKLY ELECTRICAL JOURNAL OF AMERICA, 
AND HAS WELL MAINTAINED ITS LEAD. 


IT HAS THE LARGEST CIRCULATION 


OF ANY ELECTRICAL PERIODICAL IN THE WORLD, AND IS 


THE BEST ADVERTISING MEDIUM. 


Advertising Bates are much lower than those of any 
other similar publication, circulation and standing considered, and 
vary according to space, position and number of insertions. Quota- 
tions ney” furnished on application covering these points. 

For Sale Notices, Situations or Help Wanted, $1 to $2 an issue. 

Subscriptions and communications relating to Advertising 
the Business Department should be addressed to 


W. J. FOHNSTON, Publisher, 
Potter Building, New York, 
OR EITHER OF THE BRANCH OFFICES. 














VOL. XII. NEW YORK, JULY 14,1888. No. 2. 
CONTENTS. 3 
ILLUSTRATED ARTICLES : PaGE. , MISCELLANEOUS: PAGE. 


The Glaeser Influence Machine 14 | The Relative Merits of Iron 


Photographing Lightning ... 1 and Lead Covering for 
The Lugo Motor.... ......... 15 MRS. kirsis. cc otek. 19 
The Graphopbone.... ........ 16 | Proposed Trans-Pacific Cables 20 
Stephens’ Electrical Barom- A Table of Incandescent 

CL Os ee ee. 18 Lamp Leads......... eae 20 
A New Electric Light Mast A Néw Constant Ceil....... 20 


Gai eee ie 19 | Effects of Different Positive 


Metals, etc., Upon the 


DarGtGhh . 0... c0e sce sacecgnne 19 Changes of Potential of Vol- 
eae a 21 
New Books: On Some Possible Methods 


for the Preparation of Gram- 


‘“Hall’s Patent Estate”....... 14 ophone and Telephone Rec- 
“Aide Mémoire de] Engenieur QR ae Sige cdice exscacdtaes 21 
Bisctricien” ... .«.. a sale 
“Geschichte des Transforma- 
toren’’..... ... . «ees + +. - 14] SpEcraL CORRESPONDENCE: 


CORRESPONDENCE: New York Notes ..... ..... 21 


New England Notes...... - 22 
Motor Winding of the Launch Philadelphia Notes ........ 22 
‘BMaenet”.......0 + aan Western Notes............. 22 
A Discrepancy Pointed Out as English Notes... ........... 23 
to Primary Batteries....... 20 
EDITORIAL: DEPARTMENTS : 
Paragraphs..... .ecsses eee am The Telegraph.............- 23 
The Telephone.............. 23 
MISCELLANEOUS : The Electric Light ....... . 23 
Applications of Power.... . 24 
Report on Thunderstorms ... 15 Miscellaneous Notes ....... 4 
An Electro-Chemical Radio- Business Notices............ 24 
OOD. . ce0k<ss 300 « Seta a ee Our Illustrated Record of 
Magnetism in Watches....... 1y Electrical Patents........ 24 


Pacific Ocean INTERRUPTION last week of telegraphic 
Cables. communication between England and 
the East directed attention so foreibly, dispatches say, to 
the need of a Canadian Pacific cable, that there is now 
great likelihood of an early execution of the work. We 
give on another page a table of estimates as to length and 
cost of the routes proposed. While the matter is one of 
vital interest to England, it is of great importance also to 
America and our growing Pacific trade. 





The Study of 


THE development of instantaneous 
Lightning. 


photography has stimulated many 
studies which have been neglected for a long time, and, 
on the other hand, has created new ones never before 
contemplated. Thus inthe study of lightning flashes the 
instantaneous photogravh has not only completely 
changed our preconceived ideas on the appearance of 
lightning, but has already shown so much that lightning 
may now be divided into six distinct classes, according to 
its appearance as revealed by the camera. The results 
obtained thus far are not yet adequate for the formula- 
tion of laws governing the conditions under which vari- 
ous kinds of lightning manifest themselves, but a good 
start has been made. Asan illustration of the work that 
can be accomplished in this direction we reproduce on an- 
other page a photograph of a lightning stroke taken by 
Mr, L. W. Serrell, Jr. The latter’s simple directions will 
enable any one to duplicate this result. 





Electric Light A SHORT time since we published 
Wiring. a diagram showing the size of wires 
required for a certain fall of potential. We distinctly 
pointed out at that time the restrictions under which that 
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table was to be employed. In this issue, again, we 
place before our readers a very valuable table, calculated 
by Mr. George B. Prescott, Jr., and published by an enter- 
prising firm. The caution which we brought forward 
needs to be repeated, but only to point out that the table 
published in this issue is based on a fall of one volt of po- 
tential. Being thus reduced to unity, the values can 
easily be converted into any other ‘‘drop” by simple mul- 
tiplication or division, as the case may be. Thus it allows 
of a wide range of application, and will undoubtedly prove 
of value to mauy engaged in the distribution of electric 
light and power. While the table skips many interme- 
diate values, it will be noticed that both the ampére capac- 
ity and thenumber of feet calculated are such that by 
suitably combining them any desired number of either can 
be obtained. 





The Subways ot THE relations between the lighting 
New York. companies and the Board of Elec. 
trical Control in this city have at last reached the point 
at which phrase mongering ceases and there is an actual 
test of strength. It must be admitted at once that the 
position of the Board with public opinion and the power 
of the police supporting it is a very strong one, and is not 
likely to be weakened. On the other hand, the lighting 
companies are within their rights in asking, and would be 
failing in their duty if they did not ask, that the subways 
they are ordered into shall be in a fit condition to receive 
them and shall allow of proper service being given. Many 
of the subways are mere water pipes, and we should our- 
selves desire to be excused from the operation of arc sys- 
tems through wet conduits. Furthermore, no provision 
has yet been made practically, though it may exist on 
paper, for way distribution, and even when it is made, the 
price charged for it should be in keeping with the use and 
revenue enjoyed by the company. We sincerely trust 
that some terms of peace and conjoint working will soon 
be arrived at, and that New York will be able to show 
other cities, instead of having to learn from them, how 
best to put the wires underground. What we would depre- 
cate is the assumption that a successful burial of the wires 
is beyond accomplishment. That is as far from the facts 
of the case as is the other contention, that past experience 
yields acomplete solution of the many serious problems 
involved. There have been a few successes and numerous 
costly breakdowns, and the general result is one of advance 
and improvement. Part of the subway work in this city 
already done is doomed to dismal failure; but we are in- 
clined to expect much from other portions of it. 


Graphophone and Nota few persons interested in the 
Phonograph. evolution and perfection of the pho- 
nograph have been anxious to learn what are the claims 
made in behalf of the graphophone and what are its dis- 
tinctive merits. The article by Mr. Charles Sumner Tain- 
ter, accompanied by several illustrations, which we publish 
this week, on the graphophone, will answer a great many 
questions, and will, from its directness and fullness of 
statement, present the case very plainly. Taking Mr. Gilli- 
land’s paper, read not long since before the New York 
Electric Club, as the authoritative utterance in regard to 
the new phonograph, Mr. Tainter at once joins issue, and, 
as the inventor of the numerous improvements embodied 
in the graphophone, he puts his own contentions and 
opinions on record, citing his references by chapter 
and verse. It may be pointed out that Mr. 
Tainter lays broad claim, under his patents, to 
the highly important metkod of obtaining the registration 
of speech or sound by the cutting or engraving into a 
waxen surface, as distinguished from the practice with 
the old phonograph of indenting the record into a sheet of 
tinfoil or similar substance. This will surprise many per- 
sons. It is understood that the companies controlling the 
two machines and the patents thereto relating have united 
their forces, and that being the case, there will evidently 
be no delay in giving the public the benefit of the phono- 
graphic art in practical, commercial form. We believe 
that in a very short time phonographs and graphophones 
will be as plentiful as typewriters or telephones, and will 
be applied to much work that isnew. It is the promise of 
the machine in connection with telephony as a recording 
apparatus that gives it so much value in the eyes of elec- 
tricians, besides the fact that it is altogether the product 
of inventive genius in the electrical field. 


Disoontent FrRoM various quarters there come 
Among Operators. reports of discontent among opera- 
tors, and it is even said that the feeling may evince itself 
in a strike, The great trouble with the telegraphic 
service is that it is overcrowded, and that the glut of 
good men, always a noticeable feature, is even more 
marked now that competition among those who employ 
operatorsis ata minimum. In fact, it sometimes looks to 
us as though the periods of competition were, in the long 
run, the worst part of the business, because by raising 
salaries temporarily and inducing recruits to enter the 
field, they serve only to intensify the struggle and distress 
when combination is again the order of the day,and when 
by the consolidation of forces and the closing of hundreds 
of offices, the chances of remunerative occupation are 
reduced to what must be called the normal state. At the 
present time, the operators are none too well paid, while 
their hours are long and the work is exacting, but how a 
strike would remedy this state of affairs, even in a year of 


political activities such as this, we do not quite see. 
Unless we are greatly misinformed, there are a large num- 
ber of persons familiar with telegraphy who would be 
ready to fill at once the positions vacated, and hence a 
strike might be higaly disastrous to those engaged in it. 
In fact the low rates of pay among operators ‘are mainly 
due to this fact, and if the conditions were otherwise 
salaries would at once advance. Better far than a strike 
would be some effective discouragement of the swarms of 
beginners who are cajoled into learning telegraphy by 
lying stories, and who become operators only to cheat 
themselves and help starve others already at the key. 





THE motors of the Gramme and Sie- 
mens type of armature excel in effi- 
ciency so much all motors previously designed that it has 
almost come to be looked upon as futile to attempt to 
obtain power from a machine in which these forms are 
not employed. Yet we still see work going on in this 
direction. and the motor of Dr. Lugo, described in an- 
other column, certainly deserves attention in more 
respects than one. While the motor appears a familiar 
one to those who are conversant with the older types cf 
machines, it will, nevertheless, be found to embody a 
principle of decided novelty. It is evident that in order 
to obtain a practically continuous pull upon a machine of 
that construction the number of magnets, both on the 
armature and field, if the old principle were utilized, 
would need to be very large, so as to get an effective pull 
at very small intervals of revolution, The new motor is 
intended to overcome this great difficulty by an ingenious 
system of commutation, by means of which a very small 
number of magnets are so connected as to exert a practi- 
cally continuous pull through the entire revolution of the 
armature. Dr. Lugoalso lays stress on the additional 
effect obtained by the inter-action of the current passing 
through the bobbins, independent of the cores. Dr. Lugo 
maintains, too, that the motor avoids the generation of 
Foucault currents, and that in this way much waste of 
power is prevented. This, of course, is based on the un- 
doubted fact that while Foucault currents from a dynamo 
merely absorb power, in the motor they not only absorb 
power, but their direction is such as to actually oppose the 
direction of motion, and thus they are doubly disadvan- 
tageous. 


A Novel Motor. 





Electrio Light versus IT has heretofore been supposed 
Kerosene. that the one rival of the electric light 
is gas; but we are now furnished an example in which 
the cheapest’ kerosene has actually been profitably 
replaced by the electric light. It has long been sug- 
gested that electric lights are eminently adapted for 
railroad signal purposes, but the idea seems to be slow ia 
gaining possession of the minds of railroad superinten- 
dents. It is gratifying to note, however, that Mr. W. W. 
Slater, Master of Signals of the Southern Pacific Railroad 
at Oakland, Cal., has inaugurated a practice which, we 
believe, must soon be followed in a great many instances, 
In the Railroad Gazette Mr. Slater describes the manner 
in which the signals in the yards have been fitted up with 
incandescent lamps, for which purpose he employs normal 
16 c. p. lamps, run up to 12 candles. This light of 12 can- 
dies, passing through the corrugated lens of the lantern, 
gives a bright, clear, steady beam, strong enough for all 
practical purposes, The reduced candle power at which 
the lamp is run insures a long life for the lamp. The 
result is shown by the fact that these lamps, without any 
difficulty of attention other than occasionally cleaning the 
glass lens on the outside of the lantern, have been burning 
over 2,600 hours up to date, ora portion of every night 
for one year and 16 days; and, according to Mr. Slater, 
they are probably good for another year, All this light- 
ing, in addition, is done without a current governor, or 
regulator on the circuit, the current being furnished from 
arc machines, and the lamps placed in multiple series. It 
is interesting to note that, as above stated, the electric 
lighting has proved cheaper than kerosene, for Mr. Slater 
shows that the average cost of one oil lamp for one month 
is 65 cents, for oil and labor in cleaning, filling and light. 
ing, and about 25 cents for depreciation of lamps and 
lamp burners; whereas the average cost of the electric 
light, with one lamp. for one month, is 30 cents. For the 
loss by depreciation of lamps and machines, oil, waste, 
etc,, there are no data on which to base an estimate, 
but according to Mr, Slater the amount is inconsiderable 
when taken in vonnection with the other lights employed at 
the station. With proper machinery, regulation, etc., it 
seems probable that the cost of coal could be reduced one- 
half. Again, the original cost of wire and material for an 
electric light plant compares favorably with the cost of 
expensive oil lamps. All these advantages must be taken, 
too, in connection with the fact that engineers express 
themselves as much pleased with the electric lights and 
signals ; that the signals are always lit, and the light is 
always brilliant; that there is no dirt or smoke; 
while, onthe other band, the oil lamps are hard 
to keep burning; invariably drafts of air cover 
the lamps with smoke and carbon, and the signals with 
oil and dirt; and not unfrequently go out, and have to be 
relit. It is not difficult to discern that electric-light signal 
lanterns will be employed in many railroad yards, as soon 
as their value is recognized, which now seems to be the 
case, 
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NEW BOOKS. 
Ha.w’s Patent Estate. By Thos. B. Hall. Ingham, 
Clark & Co., Cleveland, O. Sheep. Octavo. 240 


pages. 

The subject of patent law has, even recently, been 
treated by authors as a general subject, and until of late 
years, indeed, there bas been but little call or material for 
special discussion. The number of patents granted, how- 
ever, and the consequent increase of patent litigation, has 
been productive of new questions and widened to a con- 
siderable extent the meaning of the old ones, 

This work is a special treatise on the character of prop- 
erty under a patent grant, its legal surroundings and ex- 





1 AND 2.—GLAESER’S 


FIGS. 


tent. The subject is treated under various heads in such 
a clear and concise manner that the work is sure to receive 
the attention of bench and bar. The impression prevails to 
some extent that a “ patent right” secures to the patentee 
ownership in a corporeal thing. The author corrects this 
idea by clear reasoning based upon dec’sions. A patent is 
a grant of exclusion or debarment, giving the patentee an 
exclusive right to make, u-e and vend his invention for a 
certain time and within a certain territory, and debarring 
all others from making, using and vending. An invention 
is not a product of the hands but of the mind. It is, there- 
fore, intangible in itself, but is of avail through the 
medium of matter. 

One chapter is given to ‘‘ Profits of Property Rights of 
Patents.” The property of a patent is compared to that 
of a share of stock. It isa mere ideal thing, a property 
existing only in legal contemplation, a claim. ‘The 
owner of a patent does not at any time have the thing 
which the property gives him right to have; such thing 
being the debarment in fact of the making, using and 
vending the invention without his authority.” 

The question of the Partition of Patents is discussed, 
and the position is taken that one part owner may have 
partition of the patent. Warrant for such a position is 
found in the many references given, and if this should be- 
come adjudicated law a large mass of co-owned property 
now unproductive to certain of the co-owners must be 
placed in severalty. Considerable space is given to ‘“* Ac- 
count and Infringement between Patent Part Owners.” 
Incalculable interests are involved under this head. The 
decisions cited and conclusions given must havea bearing 
on ultimate decisions of these important matters. Under 
‘*Grants” and ‘“ Limitation of Sectional Grants” many 
difficult questions hitherto confused and involved are dis- 
posed of. It would seem that a patented article cannot 
be lawfully used or sold within the territory of a sectional 
grantee, except through him; and this, irrespective of 
such article having been made and originally sold by an 
independent sectiona! grantee within the latter's territory. 

The book also contains an appendix giving six leading 
opinions not found in technical patent reports, besides a 
conveniently arranged table of cases cited, and a general 
index of subjects. 

Alpe Mémorre be L’INGENIEUR-ELECTRICIEN. First year 
1888. By G. Duché, E. Meylan, B. Marinovitch and G. 
Szarvady. Paris, 1888: Bernard Tignol. Cloth, 420 pp., 
44 xX 7 inches. 

In this work the authors have avoided the mere bring- 
ing together of a number of rules and practical formule for 
the use of electricians, as they have wisely considered that 
such a compilation alone does not meet the daily wants of 
the electrical engineer. With the larger object in view, 
that of supplying the needs of the latter class, they have 
sought to provide specially what may be called an aid to 
the electrical engineer_as distinguished from the old time 
electrician, who, however, is by no means neglected. 

Accordingly the work is divided into two parts, the first 
being devoted almost exclusively to the fundamental 
physical laws and constants, including the laws of elec- 
tricity and magnetism, the electrical and mechanical 
units, mechanics, heat, optics, sound, etc. The second 
and larger part begins with a chapter on electrometry, 
which serves as a link between the two divisions, and in 
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which all the usual methods of electrical measurement 

are given. 

This is followed by what must be considered a new de- 
parture in books of this class, in that a chapter is devoted 
toeach of the principal branches of electrical industry. 
These chapters include dynamos, transformers, transmis- 
sion of power, primary and secondary batteries, electro 
lysis, electric light, conductors, telegraphy and telephony, 
and in them there has been sought to embody the results 
of the latest and best practice in a condensed and avail- 
able form. 

The authors have thus also divided their work into two 
parts, viz., theory and practice, and they have succeeded 
in gathering in the lattera large mass of information 
which is scattered through many different sources. The 
book is illustrated by numerous diagrams, and the only 
defect which requires remedying is the lack of careful 
proof-reading. 

GESCHICHTE DER TRANSFORMATOREN. By F. Uppenborn. 
Munich. 1888. R. Oldenbourg. Paper, 44 pp.,6 x 9 
inches. Price, 75 cents. 

The lively discussions which have been created by the ap- 
pearance of the transformer in the field of electric applica- 
tions makes the appearance of this little brochure on the 
history of the transformer eminently timely. The author, 





STATIC ELECTRIC MACHINE. 


who has evidently taken considerable pains to derive his in- 
formation from original sources, details the various steps in 
the development of the induction coil from Faraday down 
to the present date, thus including both types, namely, 
those converting from low to high potential and vice versa, 
from high to low. Herr Uppenborn does not merely give 
a bald history, but intersperses his narrative with many 
valuable critical remarks and discussious which bear par- 
ticularly upon the questions of priority in modern methods 
of alternate current transformation and distribution, 
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the middle of these two collars are two ebonite cyl- 
inders TJ, one within the other, as shown in 
section in Fig. 2. The internal cylinder, which is 
8 mm. smaller than the first, is connected tothe pulley r,. 
The two lower axles W, W, each carry a large pulley 
R and R, and a toothed wheel.. The axle W, carries in 
addition the handle M, The pulleys r R and r, R, are 
united respectively by belts, allowing r R,, W, and T to 
in turn the same direction as M, and r R, W, and the 
internal cylinder in the reverse direction. The wooden 
frame also carries two uprights, which are partly of glass 
and partly of metal, terminating in the metallic knobs m n. 
In the middle of these supports are two metallic knobs, S S, 
each carrying a collecting comb in close proximity to the 
external cylinder. The fixed steel axle e f carries a verti- 
cal metal rod inside the cylinder, Fig. 2. At each end of 
this rol there isa comb, which is at right angles to the 
corresponding external one. The two exciters A, A, are 
movable inside m and n. 

The machine requires to be excited by external means, 
and one peculiarity of its action is said to be the large 
quantities of ozone generated by it. It is also said to act 
very well in damp weather. 

~~ + ~@ 0+ —-- 
Photographing Lightning. 





BY L. W. SERRELL, JR. 


Various means have been employed in the past to catch 
the lightning, and while our old friend Ben Franklin tried 
to catch it with a kite and store it up in glass jars, and 
afterward experiment with it and see what effects could 
be produced by it, we of the present age may resort to a 
somewhat different manner of catching it, namely, by the 
use of acamera. While this means may not possess such 
great potency as Franklin’s methods, nevertheless by it 
we are able to reproduce its effects. 

The accompanying engraving, made from a photograph 
taken at Plainfield, N. J., during the heavy storm of June 
15, shows vividly the track of this fiery monster through 
the heavens, and I have no doubt that many of those 
who look at the illustration will immediately ask them- 
selves, ‘‘ Well, how could they photograph lightning?” 
Let me tell them. 

In the first place, as if your deeds were evil, you must 
choose a very dark night, and select some place for opera- 
tions near the housetop, preferably under cover. Here 
place your camera, and point it towards that portion of 
the sky that looks the most promising. taking in: at the 
same time a small portion of the horizon. Adjust the 
focus of the lens by a mark previously made upon the 





A PHOTOGRAPH 


and which cannot fail to interest those pursuing this 
development. The little book is well illustrated, and 
printed in large, clear type. 

—_—_—__+- 4 + ____———- 

The Glaeser Influence Machine. 








Hermann Glaeser, an instrument maker of Vienna, has 
recently brought out a new influence machine of some- 
what novel construction. This machine, which is chiefly 
intended to be used to free air from dust or other im- 
purities, is shown in perspective in the accompanying 
engraving, Fig. 1. 

The iron supports aa’ and b b’ are screwed to a four- 
legged wooden frame, their tops being joined together by 
the vulcanite rod ab. These two uprights support the 
axles e f, W, and W, ; e f is fixed, and is made of steel. 
Upon e f are two vulcanite collars, one of which is 
joined to the pulley r, and the other to the pulley r,; at 


OF LIGHTNING. 


rack of the camera for such a distance, and after putting 
the plate-holderin and removing its cover, take the cap 
off the lens and let the camera stand. A very rapid plate 
should be used, and the lens should be given full aperture. 

If nature is in a mood to please, she will now let off some 
of her fireworks in front of your camera, and they will 
take themselves. But if she be coquettish and coy, she 
will blaze away on all sides of the field of your lens, while 
the reflections of the flashes will fog your plate without a 
single flash being caught. Thus you will see that you will 
have to use your judgment in making the exposure, 80 as 
not to allow the plate to become unduly fogged by the 
sheet lightning. In such a case the ordinary development 
is applied, and the usual result is a fogged negative with- 
out any flashes upon it. 

Three plates were exposed on the evening in question, 
and that from which the engraving is made was the only 
successful one taken. 
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The Lugo Motor. 


In discussing the various methods by which motion can 
be obtained with combinations of magnets and wires 
carrying currents, Faraday, in his ‘‘ Researches,” remarks 
that ‘‘the motion between two poles and two dissimilar 
wires (helices) is an instance where several powers com- 
bine to produce an effect.” It is upon this principle that 
Dr. Orazio Lugo, of this city, has constructed an electric 
motor which embodies a novel principle which seems 
destined to a wide application. 

The new motor of Dr. Lugo is constructed so as to util- 
ize the maximum effects found in placing moving sole- 
noids in proximity to fixed solenoids in such relation 
that, as the armature coils move, a maximum number of 
lines of magnetic forces iscut in the passage of each arme- 
ture bobbin past each field magnet bobbin, and these effects 
are made successive, so that there is a continued applica- 
tion of such successive effects. And, in addition to util- 
izing these effects, due to a specified relation of the 
solenoids themselves, the combined effects of these sole- 
noids and their cores also are employed. 

By creating successive magnetic circuits through suc 
cessive armature and field bobbins in pairs until the series 
has been gone through once in each complete revolution 
of the armature, each armature bobbin being in circuit at 
least once in a complete revolution with each field magnet 
bobbin, and all of the bobbins, both of the armature and 
field magnets, being allowed to rest magnetically by being 
cut out of circuit during a fraction of each revolution of 
the armature, the evil effects of Foucault currents are 
said to be largely avoided. 

The motor, which is of very simple construction, is 
shown in perspective in Fig. 1 and in cross-section in Fig. 
2, As will be seen, it consists of a series of bobbins ar- 
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hands of a watch. This attraction continues until the pole 
pieces M*, F* have arrived exactly opposite each other, 
or in the position in which M', F'! is shown. At this in- 
stant, however, the current is shifted to the bobbins M°, 
F'*, which will then have arrived at the relative position 
formerly existing between M*® and F*, and the magnets 
act in succession as follows: M*, F'4; M1, F5; M*, F'; M, 
F*;M,F*; M', F4; M*, F*; M*, F!; M*, F*; M', F®; 





Fig. 1.—TH&r LuGo Moror. 
M*, F*; M*, F5; M*, F'; M', F*; M*, F*; M*, F4; M4, 
F'®, and back to the starting point M', F'. 

Thus in every revolution of the armature shaft each 
armature coilis placed in circuit with each field coil; and, 
there being four of one and five of the other, it follows 
that there are twenty successive pulls at as many radial 
positions of the shaft, each pair of coils being in circuit 
successively only during one-twentieth of a revolution of 
the shaft. It will be noticed that the stationary commuta- 
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Report on Fhunderstorms, 


At a recent meeting of the Royal Meteorological Society 
the first report of the Thunderstorm Committee was read. 
The report deals with the photographs of lightning flashes, 
some sixty in number, which have been received by the 
Society. From the evidence now obtained it appears that 
lightning assumes various typical forms, under conditions 
which are at present unknown. The committee consider 
that the lightning flashes may be arranged under the fol- 
lowing types: 1. Stream. 2. Sinuous. 3. Ramified. 4. 
Meandering. 5. Beaded or chapletted. 6. Ribbon light- 
ning. In one of the photographs there is a dark flash of 
the same character as the bright flashes, but the com- 
mittee defer offering any explanation of the same until 
they get further examples of dark flashes. As the 
thunderstorm season is now coming on. the committee 
propose to publish their report at once, along with some 
reproductions of the photographs by the autotype process, 
in order that observers may be prepared to notice the 
various forms of lightning. 
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An Electro-Chemical Radiophone. 





In a communication to the Académie des Sciences, on 
the 4th ult., MM. Chaperon and Mercadier described a gal- 
vanic cell made by them which is sensitive to the action 
of light. It consists of a plate of bright silver, and a plate 
of silver, covered by the electrolysis of sulphide of sodium, 
with a thin layer of sulphide of silver, immersed in some 
electrolyte other than an alkaline sulphide, water contain- 
ing a trace of sulphuric acid being as good as anything. 
The E. M. F. is very feeble and variable, and the cell po- 
larizes very rapidly, but its current undergoes instantane- 
ous change when exposed to daylight or even to weak ar- 
tificial light. The authors investigated the rapidity of 
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4, 3, 5 AND 6.—DETAILS OF THE LUGO MOTOR. 


ranged in a circle to the number of five, and within which | tor is divided into four groups of segments, five in each 
there revolve four similar bobbins attached to the shaft | group, while the rotating commutator is divided into five 
of the motor. All these bobbins are provided with cores | groups, each of which has four segments, An examina- 


and short pole pieces, which revolve in close proximity to 
each other. 

The revolving armature coils are connected to a com- 
mutator fixed to the shaft, upon which bears a stationary 
brush B!, shown in the end view, Fig. 3. The connec- 
tions of the individual armature bobbins to the commu- 
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Fic. 2.—THE LuGo MOTOR. 


tator are seen in Fig. 4, which shows also the cross- 
connection between the commutator strips. The other 
side of the armature shaft carries a revolving brush, 
which bears against a fixed commutator to which the 
field bobbins are conrected. This is shown in the end 
view, Fig. 5, and the commutator in detail in Fig. 6. 
Finally, Fig. 7 shows the circuits diagramatically, with 
the bobbins laid side by side, and showing the manner of 
their connection one with the other. 

It will now be readily understood that if a current be 
passed through the armature and field bobbins M*, F?, the 
pole pieces are in such a position as to cause M® to be at- 
tracted to F’* and cause rotation in the direction of the 


tion of the circuit diagram, Fig. 7, will show the commu- 
tation of the four armatures and five field bobbins. It is 
evident, however, that any desired number of field and 
armature bobbins may be combined, it being only neces- 
sary to so commutate the circuits as to make the effect of 
the magnetic pull on the bobbins successive in its action. 

With a motor constructed in the manner just described, 
Dr. Lugo claims to utilize the power due to the attraction 
of the pole pieces of the armature and field magnet bob- 
bins, as well as that due to the parallelism of the windings 
of the bobbins as they approach each other during the ro- 
tation of the armature, thus obtaining an increased effect 
from those magnetic lines of force which are ordinarily 
radiated to create reverse inductive effects detrimental to 
the efficiency of the machine. 

The arrangement is alsu claimed to avoid the evil effects 
due to self-induction, for the reason that only a minimum 
amount of effective wire is in circuit at any time, and that, 
only, at the time when it is needed to give the best effects. 
By creating the effective field @nd armature circuits at 
stated intervals and only when needed, and permitting all 
of the field or armature bobbins to rest or be magnetically 
or electrically discharged at different portions of the arma- 
ture rotation, heating and waste of energy is said to be 
prevented. The Foucault currents are also reduced to a 
minimum by reducing the effective field and armature 
circuits with their magnetic cores to a minimum while 
obtaining their maximum effect. The sparking at the 
brushes is likewise avoided by reason of the fact that 
there is no magnetic lead in the field or armature, inas- 
much as the field travels around just in advance of the 
armature as each bobbin is cut in. 

Among other novelties which the machine is claimed to 
possess by the inventor is, that both field and armature 
circait are conjointly cut out at different points in the 
rotation of the armature, thereby utilizing only that por- 
tion of the combined circuit which is needed to propel the 
motor or create a current in the machine when used as a 
dynamo. 


the action by exposing the cell to the beam of the oxyhy- 
drogen light made intermittent by passing through a 
revolving wheel pierced with holes. A telephone was in- 
cluded in the battery circuit, and sounds were produced 
so high in the scale as to correspond to more than 1,000 
vibrations a second, which showed that the electro-chem- 
ical effect must be produced in less thau y,455th of a second. 
No corresponding changes are observed in the resistance 
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Fig. 7.—THE Lugo Moror, 


of the cell, so that the effect of the light must be to cause 
a variation in the ©. M. F. 
——_—__ +e @ 0+ 


Motor Winding of the Launch * Magnet.” 


To the Editor of The Electrical World: 

Sir: Will you kindly inform me through your columns 
whether the motor of the launch *‘ Magnet,” described in 
a recent issue, is series or shunt wound ? H. B.C. 

Futon, N. Y. 

ANSWER.—The motor of the ‘‘ Magnet ” is series wound, 


The efficiency of this motor is said to be very high, and | having the two field coils coupled in prraliel and joined 


the machine very light and simple in construction, 


in series with the armature.—Eps. E. 
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‘‘ infringing machines,” and, therefore, to be avoided by 
the public. 
It is very important to all who will have occasion to use 
In a paper on the phonograph read by Mr. E, T. Gilli- | machines of this nature, either for business or pleasure, to be 
land before the New York Electric Club on May 12, 1888, | fully informed as to the exact quantum of truth embodied 
and published in Tak ELECTRICAL WORLD of May 19, there | in these statements, for their own protection in the lawful 


The Graphophone. 





BY CHARLES SUMNER TAINTER. 





or engraving of records in wax, reveals the fullowing : 
In his United States patents the only allusion to wax 
occurs in patent No. 200,521 of Feb. 19, 1873. The specifi- 
cation reads as follows: ‘‘ The material employed for this 
purpose may be soft paper saturated or coated with paraf- 
fine or similar material, with a sheet of metal foil on the 
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FIGS. 1 AND 2.—THE ORIGINAL GRAPHOPHONE, 1885. IN OPERATION. 


are certain statements to which I take exception, as they ownership, as well as in the undisturbed use of such ma- 


| surface thereof to receive the impression from the indent- 


are not supported by the facts in the case. chines, It is therefore my wish to state a few facts, cap- | ing point.” 


Mr. Gilliland says: ‘*That Mr. Edison invented, pat- 
ented and described in print all the essentials of the present 
phonograph instrument ten years ago.” And that ‘“‘ Every 


able of easy verification by all whom they may concern, 


In British patent No. 1644, of 1878, the same suggestion 


which will conclusively show that Mr. Gilliland’s state- is found. The provisional specification of this patent 





ments, above quoted, are simply without foundation. contains the following: ‘‘ Sometimes tinfoil is used upon 





FIG. 4.—GRAPHOPHONE, 1886, MOUNTED ON STAND SHOWING TREADLE FIG. 
AND GOVERNOR. 


principle embraced in the present improved phonograph | The main feature of the so-called improved phonograph, 
is shown and described in these patents.” and the *‘ essential” of greatest value about the machine 
+ The manifest object of these statements is, of course, to | is the making of records of sounds by cutting or engrav- 
create the impression in the public mind that the present de- | ing in wax, instead of forming them by indenting a 
velopment of the art of recording and reproducing sounds | metal foil, which is the plan invented and employed by 
is due entirely to the work of Mr. Edison; that the“ es-| Mr. Edison unti! he adopted the method of cutting or 
sentials” are covered by his patents vaguely alluded to as | engraving used for several years past in the graphophone. 
‘The patents of 1878,” and that any other apparatus hav-| An examination of Mr. Edison's patents of 1878, which, ac- 
ing the same object, and employing those ‘‘ essentials” are ‘cording to Mr. Gilliland’s statements, cover the cutting 





a grooved surface; sometimes a thin sheet or leaf of metal 
is placed upon a piece of paper having a surface of par- 
affine or similar material.” The main specification, filed 
| Oct, 22, 1878, contains the statements given below, which 
| will be found on page 7 of that document. 

‘*The material upon which the record is made may be 
of metal foil, such as tin, iron, copper,lead, zinc, cadmium, 
| or a foil made of composition of metals. Paper or othe‘ 
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7.—GRAPEOPHONE ARRANGED TO MAKE A 
DOUBLE RECORD. 


materials may be used, the same being coated with paraf- 
fine or other hydrocarbons, waxes, gums, or lacs, and the 
sheet so prepared may itself be indented, or the material, 
say paper, may be made to pass through a bath of hot 
paraffine and thence between scrapers. Thin metal foil 
is now placed on the material, and the sheet passed through 
rollers, which give it a beautiful smooth surface. The in- 
dentation can now be made in the foil, and the paraffine 
or similar material, and the indenting point, does not be- 
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come clogged with the paraffine in consequence of the in- 
tervening foil.” 

The utmost that can be made out of the above is, that 
Mr. Edison at that time conceived that he might substi- 
tute paper soaked in wax for the metal foil to receive the 
record formed by indentation, but, as the paraffine clogged 
the point of the style, he found that he could only use it 
as a backing for the metal foil. 

The term indenting, as used by Mr. Edison throughout 
his patent specifications, clearly means the action of em- 
bossing or shaping the material without the removal of 
any part of it, as in forming a record in tin foil by 
pressing it into shape with the vibrating style. This 
method of forming records of sound vibrations is very de- 
fective, and the prospect of obtaining anything but a 
rough approximation to a true record by means of it, is 
beyond hope. The cutting or engraving process, in which 
the material is removed in the form of a shaving, is free 
from the defects of the indenting method, and greatly 
superior records are the result, as has been demonstrated 
for several years past by the graphophone, and now by the 
so-called improved phonograph, in which Mr. Edison has 
adopted this ‘‘essential,” and made it his principal feature. 

The indenting method is faulty in this respect, viz., the 
formation of each indentation in a metal foil alters the 
shape of the one immediately preceding, as the material 
bends back ward as well as forward for some distance around 
the point of the style. This defect is more noticeable in 
records of speech, as the distortion is greatest in the finer 
vibrations which lend quality to the sounds. The records 
of music being simpler and more regular, are less affected 
by the apparently unavoidable distortion due to the indent- 
ing method, and this accounts for the fact that such records 
are found to reproduce much more clearly and accurately 
than records of speech. 

The quotation given above from British patent No. 1644 
includes everything relating to the use of wax I have 
been able to find in any patent or publication emanating 
from Mr. Edison, prior to the issue of the graphophone 
patents of May 4, 1886, two of which, Nos. 341,214 and 
341,288, are directly infringed by Mr. Edison, in his so- 
called improved phonograph, as reference to the specifica- 
tions and claims of these patents will show. 

I do not undertake to quote all the twenty or more 
claims in our patents infringed by Mr, Edison, but only 


port permitting the same to be vibrated, and means for 
impressing sonorous vibrations thereon.” 

Claim 7. ‘* A sound record consisting of a tablet or other 
solid body having its surface cut or engraved with nar- 
row lines of irregular or varied form corresponding to 
sound waves.” 

Claim 9. ‘‘The method of forming a sound or speech 
record, which consists in engraving or cutting the same in 
wax or a wax-like composition. 

Claim 12. *‘ The sound or speech record cut or engraved 
in a wax-like composition, such as the compound of bee’s- 
wax and paraffine.” 

Claim 24. ‘‘The combination, with a sound record 
formed in wax or a wax-like material, of a reproducer 





Fia. 3.—DIAGRAM OF GRAPHOPHONE RECORD AS CUT 
IN THE WAX. 


having a rubbing style for receiving sonorous vibrations 
from said record.” 

In patent No. 341,288 filed Dec. 4, 1885, and issued to me 
May 4, 1886, the following claims will be found: 

Claim 1. ‘‘ A recording tablet for a phonograph, consist- 
ing of a hollow cylinder provided with a wax or wax-like 
coating for receiving the sound record.” 

Claim 4. ‘A tubular self-sustaining tablet for recording 
sounds or sonorous vibrations,” 

Claim 5. ‘‘ In a phonograph and in combination with a 





fact that machines under the name of graphophones 
using wax compositions for recording and reproducing 
speech and other sounds, have been in use for several 
years past; that a considerable number are in daily practi- 
cal operation in business offices and other places at the 
present time, and that they are being eagerly taken as 
fast as they can be supplied, it is evident that the asser- 
tion quoted above from Mr. Gilliland, to which he takes 
exception,—that the work of improving the phono- 
graph was undertaken and accomplished by other persons 
not connected with Mr. Edison,—is fully substantiated, 

Mr. Gilliland also states that ‘‘on account of the rapid 
growth and extraordinary demand of the electric light 
business, etc.,” ‘‘the work of perfecting and preparing 
the phonograph for manufacture has necessarily been 
slow. This work, however, was not laid aside, but has 
been steadily kept up till the present date.” 

In the summer of 1885, while in New York City on 
business, I exhibited to several members of the Edison 
Speaking Phonograph Company, a machine on which rec- 
ords of sounds were engraved and reproduced from cyl- 
inders of wax, in substantially the same manner as that 
used in the so-called improved phonograph of Mr. Edison. 
I was also shown at this time by aprominent member of 
the Phonograph Company a phonograph of large size, 
which, I understood, embodied Mr. Edison’s latest ideas up 
to that time. It is very well described in Mr. Edison's 
own words in a characteristic interview published in the 
New York World of Nov. 6, and copied in TH& ELECTRICAL 
WORLD of Nov. 12, 1887, 

Mr. Edison’s description is this: ‘‘ It weighed about one 
hundred pounds; it cost a mint of money to make; no one 
but an expert could get anything intelligible back from 
it; the record made by the little steel point upon a sheet 
of tin-foil lasted only a few times after it had been put 
through the phonograph. I myself doubted whether I 
should ever see a perfect phonograph ready to record any 
kind of ordinary speech, and to give it out again intelli- 
gibly. But I was perfectly sure that if we did not accom- 
plish this the next generation would. And I dropped the 
phonograph and went to work upon the electric light, 
certain that I had sown seed which would come to some- 
thing.” This, together with another statement of Mr. 
Edison, contained in the same interview from which the 
above is quoted, that he only resumed work on the phore- 





FIGS. 5 AND 6.—GRAPHOPHONE, 1887, AS USED IN RECEIVING A DICTATION AND FOR TRANSCRIBING. 


select a few of them for reference, to show how the ‘‘ im- 
proved phonograph ” has been perfecied. 

In patent No. 341,214, filed June 27, 1885, and issued to 
Chichester A. Bell and myself, the following claims among 
others were allowed: 

Claim 1, ‘‘The method of forming a record of sounds 
by impressing sonorous vibrations upon a style, and thereby 
cutting in a solid body the record corresponding in form 
to the sound waves, in contradistinction to the formation 
of sound records by indenting a foil with a vibratory 
style, or cutting a strip by vibrating it against a revolving 
disc cutter.” 

Claim 8, ‘‘The vibratory cutting-style of a sound 
rocorder.” 


Claim 4. ‘‘The cutting style, in combination with a sup-| with him.” 


sound recorder or reproducer and operating mechanism for 
causing the said recorder or reproducer to trace a spiral 
line on the tablet, an elongated cylindrical tablet holder 
supported and journaled so that the tubular tablet can be 
placed on the same.” 

Claim 6. ‘‘ The combination, with a tubular tablet of a 
tablet-holder for supporting and rotating the same.” 

Claim 37. ‘‘A recording-tablet consisting of a hollow 
cylinder provided with a wax or wax-like coating and hav- 
ing a sound record cut in said coating.” 

Mr. Gilliland also states that ‘‘it has been asserted by 
some, and believed by a great many that the work of im- 
proving the phonograph was undertaken and accomplished 
not by Mr. Edison, but by other persons not connected 
In view of what is given above, and the 


graph eight months before, and also with the fact that 
members of the Phonograph Company informed me in 
1885 that they were trying to induce him to work on it, 
seems hardly consistent with Mr. Gilliland’s assertion that 
‘‘ this work was not laid aside, but has been steadily kept 
up till the present time.” 

In view of the above it is hardly necessary to adducs 
other facts to contradict Mr. Gilliland’s statements. It is 
well known, however, that the Edison Speaking Phono- 
graph Company was formed upon the expectations created 
by this apparatus, with ample capital to work and intro 
duce it commercially, which company is in existence to- 
day, and has been supplying the very limited demand that 
has existed in the intervening years for the Edison phono- 
graph. This tells the whole story of the development 
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from 1878 to 1887, during which time the primitive appa- 
ratus of the former year was never materially improved. 

The graphophone shown to Mr. Edison’s associates in 
1885 made a perfect record by engraving or cutting the 
same on the surface of a cylinder composed of a mixture 
of beeswax and paraffine, from which the reproduction 
was distinct and intelligible, and could be repeated indefi- 
nitely ; in a word, it accomplished everything claimed for 
the so-called impioved phonograph of Mr. Edison. This 
instrument formed the subject matter of Patent No 

$41,288, issued to me May 4, 1886, and was illustrated and 
described in an article in Harper's Weekly of July 17, 
1886, from which article Figs. 1, 2 and 3 are taken. 

The following description of the graphophone as it was 
at that time is copied from the article in Harper's Weekly 
above referred to: 

**The Graphophone is made in two forms; one to make 
records upon a cylindrical surface, the other upona disc 
or flat surface, the same principles, however, governing 
each machine.” 

- “Phe machines are provided with two diaphragms ; one 

weed in making the record and the other in reproducing 
the sound. The cylindrical machine stands about five or 
six inches high by eight wide, and weighs about ten 
‘pounds. There is no skill required in the manipulation of 
the machine, the rotation of the cylinder being accom- 
plished by a crank or automatic motion. Mr. Tainter has 
‘exhibited a great amount of ingenuity and skill in devis- 
ing the various parts of the machine and suiting them to 
the purposes for which they were designed. The instru- 
ment is a marvel of perfection in accuracy of the move- 
ments of all its parts.” 

“Upon a diaphragm three inches in diameter a steel 
point is attached, which cuts a minute hair line in the 
surface of the waxed cylinder upon the agitation of the 
diaphragm by asound.’ ‘The indentation is so slight as 
to be scarcely perceptible, and yet these records can be 
gone over time and again, and are just as perfect after a 
hundred repetitions as they were at first.” 

**The diagram (Fig. 3) gives an idea of the way the steel 
point cuts into the surface of the wax, and also portrays 
an actual sound wave. This figure is magnified three 
times, and there are one hundred and forty lines to the 
inch upon the cylinder. 

“ Upon a cylinder six inches in length by an inch and a 
quarter in diameter, one is enabled to record at least five 
minutes’ conversation. The cylinder holder is constructed 
with a ball joint at one end, and can be easily tipped so as 


to allow the hollow cylinder to be rapidly slipped on or/| 


* + 


off.” 

* The first illustration (Fig. 1) shows the Graphophone 
in actual operation, with the operator in the act of speak- 
ing into the machine. The second (Fig. 2) shows listeners 
with the ear-pieces on in the act of listening to the repro- 
duction. If the listener does nct care to use ear-pieces, or 
should there be four or five who wish to hear the repro- 
duction, a trumpet attachment is placed upon the ma- 
ehine, which throws the sound out into the air.” 

** Either of these machines is in a condition ai the pres- 
ent time to do the amanuensis work usually done by sten- 
ographers, For instance, any one may sit before the Grapb- 
ophone and in ordinary tones speak bis daily correspond- 
ence into the machine. His letters can then he written 
by a copyist who can write from the dictation of the ma- 
chine. By a neat mechanical contrivance the operator is 
enabled to take as many words at atime as he can con- 
veniently remember, and should he forget any part of the 
sentence, by a slight pressure of the finger on a rod run- 
ning along the base of the machine the reproducer will 
repeat the sentence.” 

The graphophone shown in Figs. 1 and 2 was operated 
by hand. 

Electric, water, spring and weight motors have been de- 
vised to turn the machine,but they were all found to possess 
serious objections when put to practical use. The battery 
of the electric motor proved a source of great annoyance, 
to say nothing of the cost of maintaining it, which is con- 
siderable, and it is sure to fail just at the time it is most 
needed. Electricians who have tried to obtain power 
enough from a primury battery to runa machine of this 
description for any length of time will appreciate the diffi- 
culties in the way. 

Water motors work well, and are particularly adapted 
to the purpose on account of the noiseless character of their 
operation, but the source of water supply in this case is 
the difficulty. For driving a machine always occupying a 
fixed place, convenient to water pipes, this form of motor 
is the best, with the possible exception of an electric motor 
connected with an electric light or power station. Spring 
and weight motors are too costly; necessitate gearing 
difficult to make so asto run quietly enough; are hard to 
regulate with the nicety required, and must be wound up 
frequently ; all of which are serious objections. . The 
form of motor I have found to best answer the require- 
ments for general use is the ordinary treadle. 
It does not run down, requires only the simplest 
mechanism, does not get out of order, is availa- 
ble everywhere, and can be made for a small fraction of 
what other motors cost. The power necessary to run a 
graphophone amounts to only a fraction of that required 
for a sewing machine, and the treadle can be. worked for 
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the grapbophones with treadle motors, and they have 
been found to answer very satisfactorily. 

After selecting the kind of motor best suited to the ma- 
chine, it became necessary to devise a governor suitable 
to use with it, for it is necessary, especially in recording 
and reproducing music, to have an absolutely uniform 
speed, and that all machines should be regulated to run at 
exactly the same velocity, so that records made on one 
machine can be reproduced properly on any other. This I 
have satisfactorily accomplished, and in the latter part 
of 1886 I devised the arrangement shown in Fig. 
4. This consists of the graphophone instrument 
shown in Figs. 1 and 2 mounted on an ordinary stand 
similar in appearance to a sewing machine table. The 
belt from the treadle pulley below, passes up through the 
table to the governor or regulator in the back part of the 
case, from which a second belt drives the graphophone. 
The arrangements are such that about sixty strokes of 
the foot per minute are sufficient to drive the machine 
at full speed, and any increase in the rapidity 
of the motion of the foot or irregularity in its action has 
no effect upon the speed of the instrument, which always 
turns at the velocity to which it is adjusted. 

The graphophone, as shown in the cut, is arranged for re- 
cording a conversation between two persons, the speaking 
tube resting on the table being used by one, the operator 
of the machine for instance, and the other tube hanging 
from the support at the left hand end of the table is used 
by the second person. Both terminate in asingle tube 
whichis connected with the recorder of the machine. The 
reproducer and its hearing tube, and also a blank record 
cylinder, are shown resting upon the cover at the back. 

Machines of the design shown in Fig. 4 have been in 
operation in Washington for at least eighteen months, and 
they have also been exbibited successfully in other places 
in different parts of the country. About the first of 
May, 1887, one of there machines was taken to New 
York City by myself and a party of gentlemen, connected 
with the American Graphophone Company, for the express 
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purpose of showing it to Mr. Edison and his associates of 


the Edison Speaking Phonograph Company. Upon our 
arrival in New York, however, we found Mr. Edison ill at 
his home in New Jersey, and so did not have the pleasure 
of showing him the graphophone; but several of his as- 
sociates of the Phonograph Company inspected and tried 
the machine, and I think were pleased with its perfor- 
mance. As Mr. Edison resumed work on the phonograph 
about this time, and afterwards adopted the most im- 
portant ‘‘essentials” of this machine, I conclude that he 
also was fairly well satisfied with its performance, as re- 
ported to him by his associates. 

In the spring of 1887 I designed the form of grapho- 
phone shown in Figs. 5 and 6, for the purpose of getting 
the apparatus into a cheaper and more convenient shape 
to manufacture, and also to increase its efficiency and ease 
of manipulation. This machine is the one in practical 
use at the present time, and being manufactured for sale 
by the American Grapbophone Company, which company 
controls the invention for the United States and Canada. 

Fig. 5shows the machine in condition for making a 
record, and a person in the act of dictating to the instru- 
ment. Instead of a single speaking tube and mouth-piece, 
as shown in the cut, a double arrangement is used when it 


is desired to record a conversation between two persons as 


stated in connection with Fig. 4. This is found very con- 
venient for taking depositions and in similar work. 

Fig. 6 shows the machine arranged for reproducing the 
records and making a type-writer copy. By pressing one 
of the small keys shown on the right of the graphophone, 
the reproduction of what is recorded on the wax cylinder 
commences, and when as many words as is desired are 
reproduced, a slight pressure on the second key stops 
the cylinder while the motion of the foot and regu- 
lator continue, and the words reproduced are 
printed by the type-writer. The first key is then 
pressed again, and a few more words of the record 
reproduced, which are in turn printed by the type- 
writer, and so on throughout the record. The capacity of 
a wax cylinder six inches long and one and one quarter 
inches in diameter when dictated to at the rate of one 
hundred-and fifty words per minute is about seven hun- 
dred words, but if the cylinder is given the surface veloc- 
ity used by Mr. Edison in the so-called improved phono- 
graph, the capacity would be about seventeen hun- 
dred words. I have found it advantageous, however, 
to use a higher surface speed, as the reproduced 
sounds are thus made louder and clearer. The groove 


hvuurs without the least fatigue. I have therefore fitted | cut in the wax by the recording style is only three « one- 





thousandths of an inch wide. 


inch -are cut on the cylinder. 
of the record on a six-ineh cylinder 
fore be about two hundred and fifty feet. 
inders two, four, and six inches long are used. The 
operation of changing them does not occupy five seconds, 
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and less than this 


in depth, and one hundred and sixty-one grooves to the 
The total length 
will there- 
Cyl- 


and six-inch cylinders will be sold for about three cents 


each, and the shorter ones in proportion. 


The graphophone, as manufactured, can be converted 
from a single toa double machine by simply applying the 
extra parts for holding the second cylinder, the key con- 
nection, and an extra recorder. A few minutes only is 
required to make the change, and the machine then pre- 
sents the appearance shown in Fig. 7, Each cylinder has a 
separate recorder, the two recorders being connected to 
one speaking-tube, and two records are made at the same 
time with no more effort thanis required to produce one. 
This will be found useful for correspondence, one record 
being sent to the correspondent and the other retained for 
the copy. There are other uses to which this feature can 
be applied with advantage, which will readily suggest 
themselves to the users of the machine. 

Owing to the limited facilities at my command, the 
work of developing the graphophone and fitting it for 
practical every-day use has necessarily been slow. I have 
not enjoyed the benefits derived from wealth and a labora- 
tory with a hundred or more assistants ; nor have I been 
fortunate enough to have a number of factories at my 
disposal in which to manufacture machines. 

The commercial graphophone was completed last sum- 
mer and put into the hands of the manufacturers early last 
fall. To manufacture apparatus of this character properly, 
so that the principal parts will be interchangeable, and that 
records made on one machine may be reproduced on any 
other, requires the expenditure of a great deal of labor in 
the preparation of the special tools, gauges, etc., necessary 
to do the work, and much delay has been the result. The 
machines are adjusted and put out as rapidly as they 
are received from the manufacturers, and _ the 
success of those already in practical every-day use 
has demonstrated their entire practicability and value 
as a labor-saving invention. Graphophones_ are 
used in Washington in both houses of Congress for work 
in connection with reporting the proceedings, and also by 
members for the dictation of their correspondence, etc. 
Many of the leading stenographers and lawyers of Wash- 
ington are also using the machines, and find them of 
great help in their work. Thousands of record cylinders 
have been issued to supply these machines, and I have de- 
vised and had constructed special machines ani appli- 
ances to make them cheaply and accurately. A six-inch 
cylinder weighs less than half an ounce, and mailing boxes 
have been devised weighing (including a cylinder with 
seven hundred words recorded upon it) about one ouuce. 
These boxes will be sold for a small amount, and can be 
used a number of times, and pass through the mails for 
two cents at letter postage. Arrangements are in progress 
for manufacturing graphophones and cylinders on a large 
scale, and in a short time they will be turned out in suf- 
ficient quantities to supply the very activedemand. I may 
add that full particulars in regard to the machines and 
cylinders can be obtained by addressing the American 
Graphophone Agency, 160 to 164 Broadway, New York 
City, where the instrument is on exhibition. 
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Stephen’s Electrical Barometer. 





The object of this apparatus is to enable the height of 
the barometrical column to be ascertained when the in- 
strument is placed at a distance from an observatory. The 
general idea of the invention is not, we belie ve, novel, but 
the means by which it is carried out is decidedly new and 
ingenious. The principle of the apparatus is as fol- 
lows, and is shown by thea illustration taken from the 
London Electrical Review. 

Bis the barometer tube placed ata distance from the 
observatory station, and connected to the latter by a sin- 
gle line wire. Through the upper end of this tube the 
wire, or carbon filament, résistances 7 are inserted; 
these resistances dip down into the mercury, which short- 
circuits them, so that the actual portions of the wires or 
filaments offering resistance will obviously vary as the col- 
umn of the mercury rises or falls. Todetermine, there- 
ore, the height of the column, we have only to measure 
the resistances r. In actual practice these resistances 
would measure about 5 ohms to the inch, 

So far the arrangement does not possess any distinctive 
feature. To measure the exact value of the resistances 
r, we must, of course, know accurately the value of the 
line” resistance, as this must be deducted from the total 
measured resistance, in order to determine the value of r. 
Now if the line resistance were a constant quantity, there 
would be no difficulty in determining r by a single meas- 
urement; but; of course, as is well known, the line re- 
sistance constantly varies, and it is the getting over of 
this point that constitutes the special feature of Mr. 
Stephen’s invention. Connected in circuit with the line 
is a special form of automatic switch S. This switch 
enables the line current to be diverted at the receiving 
end of the line from one circuit to another, as required , 
by causiug the line current to pass in one direction or the 
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The line current, it will be seen, passes through 


the magnet coils of the switch, and thence through a 
polarized armature, and then from the end of this arma- 
ture to one or other of the two levers 1, 1,, according as | shutting down lighting circuits when grounds are devel- 
the lever is over to the left or right; to effect which re-| oped, and the time lost in hunting such grounds makes 
sult the arrangement is such that contact is not broken | some device by which these may be avoided of interest. 
from one lever until it is made with the other, so that] For this purpose the Electrical Supply Company, of Chi- 
the continuity of the line remains unbroken. The lever | cago, have just brought out a. novel automatic ground 
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A NEW ARC LIGHT MAST ARM. 


I, is connected to the barometer resistances, and the 


lever 1, to earth direct. 

At the observatory station a Wheatstone bridge W’ is 
arranged with a double key K. The adjustable resistance 
of the bridge is in two parts R, and R,. At W there 
is a three point switch; in position 0 this switch is discon- 
nected; in position 1 it is connected to resistance R,, and 
in position 2 to resistance R,. 

The working of the whole arrangement is as follows: 
Tne switch being in position 0, the left hand pedal of the 
key K is depressed; this sends a current from the battery 
E direct to line, and actuates the switch S, so that its 
armature moves over to the lever/,, putting the line direct 
to earth through the coils of the switch. The hand switch 
is then moved over to position 1, and balance is ob- 
tained on the galvanometer by adjusting R, ;-this resist- 
ance then will be the resistance of the line wire and the coils 
of the switch S. The switch is then moved back to 0, and 
the right hand pedal of the key K is depressed. This 
causes a current to besent. which movesthe armature of S 
over to 1,, thus putting the resistance r in circuit.’ Switch 
8s is now moved to 2, and the balance is obtained by ad- 
justing R,. Since R, is still in circuit it is obvious that 
the resistance R, must be the resistance of r, hence we 
get the value of r quite independent of the value of the 
line resistance. 

It is obvious that the whole arrangement is. adaptable 
not only for the measurement of the height of a barometric 
column, but for thermometers as well, and indeed for 
several other purposes. 
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A New Electric Light Mast Arm. 





Our illustration represents a mast arm for the support 
of arc lamps, recently designed by Mr. Jas. J. Renehan, 
of New Britain, Conn., and which pussesses some novel 
features. As will be seen, the top of the lamp is fastened 
to an endless rope which passes over a pulley at the post 
and to which a crank is attached. By turning the crank, 
the endless rope is set in motion and the lamp drawn in, 
so as to be within convenient reach of the trimmer. By 
turning the crank in the opposite direction, the lamp is 
brought back to its proper position at the end of the 
arm. 

The arm is built of 1}inch wrought-iron pipe, and of 
castings which are held in place by means of set screws 
A simple arrangement is employed for taking the slack. 
out of the endless rope, go that the lamp is firmly held in 
position, 
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A New Automatic Ground Switch. 





The inconvenience and loss caused by the necessity of 


switch, which is shown in front 
and rear views in the accom- 
panying engravings, Figs. 1 
and 2. 

The switch is designed par- 
ticularly to be used in connec- 
tion with loops which are spec- 
ially liable to develop grounds, 
such as in the case of wires 
leading to lamps or motors 
within buildings. Wherever 
a loop is required, the main 
line is led into the automatic 
switch; the wire then leads from 
the switch to the first and last 
lamp of the loopcircuit, as in the case of any ordinary cut- 
outswitch. Whenever a ground occurs upon this loop the 
switch automatically cuts off the grounded loop, and pre- 
vents a general ‘** shut down” of the circuit. The location 
of the defect or ground is thus pointed out, and a long 
search, delay and consequent loss of rental are thereby 
saved. 

To those who have experienced the vexations of hunt- 
ing grounds, an apparatus which gives a strong clue to 
them such as this, will be very welcome. 
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Magnetism in Watches. 





BY OSCAR ERICSSON. 


In the issue of June 30 of THE ELECTRICAL WORLD there 
appears an article on ‘‘ Magnetism in Watches,” by C. K. 
Giles. If the article is published as an advertisement for 
Mr. Giles’ anti-magnetic shield cases, it is very good; but 
if it is written in the interest of science, criticism will not 
be out of place, as the article seems exaggerated in several 
respects; at least the protection afforded by the shield is 
greatly overdrawn. 

Mr. Giles demonstrates that a balance wheel. as gener- 
ally made, i. e., a steel and brass compensated balance, is 
virtually a compass needle. I have tested a number of 
such balances, and find that in the majority of cases such 
is the fact. Of course the traces of magnetism in a care- 
fully made balance are very slight, so that it becomes diffi- 
cult to determine to what extent this cause alone will 
affect a watch exposed to no other magnetic influence ex- 
cep at the earth has on the compass needle, or, in this 
case, the balance wheel of the watch. 

But I believe it is safe to assume that the effect will be 
directly proportional to the strength of the magnetism in 
the balance wheel. Then let us replace the balance wheel 
with a bar of steel strongly magnetized. Now let us put 
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it, and move a magnet around the shield and you will see 
the needJe respond to the motion of the magnet. 

I have experimented considerably with the shield case, 
and every experiment has led to the conclusion that no 
watch whose escapement, balance wheel or hairspring is 
made of magnetic metal can be depended on when exposed 
in the pockets of persons having business around power- 
ful continuous current dynamos. 

What degree of perfection has been attained in watches 
made of non-magnetic metal I am not prepared to state at 
present. But I have decided to discard the shield and 
begin observation and experiment with a non-magnetic 
watch, and if I find my observations sufficiently interest- 
ing I shall touch on the subject again. 
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The Relative Merits of [ron and Lead Covering for 
Cables. 


BY DAVID BROOKS. 


Among the advantages of iron over lead, beside cheap- 
ness and greater strength, wrought iron is free from 
pores. In coiling and uncoiling lead you are liable to open 
pores. As lead tubing is coiled, the outer surface of the 
tube forming the circle is elongated and the inner surface 
compressed, and this condition is produced by the com- 
paratively rigid nature of the cable or conductors inside. 
If the insulation consists of paraffine, which is all broken 
up by the coiling, the moisture goes directly to the con- 
ductors. If it goes to the mixture of rosin and 
rosin oilit stops there, provided it does not reach the 
textile covering. In that case it finally penetrates the 
covering and reduces the insulation. Wire after wire will 
fail. Wrought-iron pipe is rigid and has no pores, that 
being proved under a pressure of from one thousand to 
two thousand pounds to the square inch. The socket joints 
are rendered moisture proof by the use of a cement of 
white lead and linseed oil; but supposing the socket-joints 
are not perfectly moisture proof, the insulating material 
is poured directly into the socket at a temperature of 400 
degrees Fahr. and fills all apertures. On cooling it will 
remain and prevent all ingress of moisture. When lead 
is drawn over a cable the textile covering comes directly in 
contact with the lead and the pores opened in the lead admit 
moisture to the textile covering. Thereby insulation fails. 
In iron pipe the position of the cable is shown by two 
circles, the outer circle representing the pipe, the inner 
circle that of the cable. The space between the two circles 
is filled with the insulating mixture, which is heavier 
than water and does not crack or check, being semi-fluid 
at a temperature below freezing. It will be seen that the 
chance of moisture reaching the cable is exceedingly 
remote. Lead encased cables are very little used in this 
country except for telephonic purposes, and then for short 
distances, seldom over a mile. Telepbones can be worked 
for that distance with very low irsulation. To remedy 
the difficulty—porosity of the lead—they are sometimes 
laid in a trough and covered with pitch. Felten & Guille- 
aume cover the cable with a braid saturated with bitumen. 
Berthoud-Borel draw on cne covering of lead and cover 








FIGS. 


1 AND 2.—ELECTRIC LIGHT GROUND SWITCH, 


the watch in a shield case and let it run, say 24 hours, in| that with av [insulating material, and over that draw a 


a certain position and note its rate. Then let us change 
its position and let it run another 24 hours. Now if the 
‘‘rate” will be the same with the watch placed in a differ- 
ent position, it follows that the shield is an absolute pro- 
tection against magnetic influence. 

If, on the contrary, the ‘‘ rate” varies with the different 
positions of the watch, as you will find it does, then the 
shield is not efficient or, at least, is only a partial protec- 
tion. 

Another test less troublesome to make is this: Take a 
shield case and place a compass instead of a watch within 


second lead covering. 
to comparative cost, a lead cable one inch inside diam- 
, of the weight usually used in this country, costs twelve 
cents per foot or upwards. An iron pipe, lap-welded, two 
and a half inches diameter, suitable for the purpose, can be 
had at twelve cents per foot. The capacity of the iron pipe 
is over six times that of the lead, and it can be made to con- 
tain six times as many conductors with the same amount 
of covering or insulition, or we can give the conductors 
six times the insulation and less than one-sixth the elec- 
tro-static capacity. It is avery easy matter to make an 
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electric light conductor show an insulation of from five 
thousand to twenty thousand megohms per mile and at 
trifling expense as compared with ordinary modes of 
insulation. 

The cable that I laida year agoof this new system 
shows higher insulation at this time than when first laid. 
I can say at even temperature it is more than twice as 
high. It does not cost over one-quarter that of the cheap- 
est of other systems. The insulation is protected by 
wrought iron. The outer surface of the pipe is protected 
from oxidation by a coating of pitch or asphalt. 

The method of laying it is so simple that any person can 
do it without previous experience, it being only necessary 
to strictly follow the printed directions. 
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Pioposed Trans-Pacific Cables. 





Great interest is felt here and in England in the pro- 
posed cables to cross the Pacific between America and 
Asia. We are glad to be able togive abovea table which 
we believe to represent fairly the various items connected 
with the three leading plans now before the public. 
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A Table of Incandescent Lamp Leads. 





The accompanying table is based on Matthiessen’s de- 
termination that che resistance between opposite faces of 
acentimeter cube of pure annealed copper at 0°C. is 
1.598 legal microhms; it is calculated for 98 per cent. cop- 
per at 75° F., from the formula : 

a? = MPO 
Where d = diameter of wire in mils. 
‘* D = distance of lamps in feet. 
‘* C= total current in legal ampéres. 
‘“«  P = allowable fall of potential in legal volts, 


TO USE THE TABLE, 


Find the required current in the first column marked 

** ampéres,” and follow the horizontal line to its intersec- 
tion with the column giving the required distance of the 
lamps, and divide the number at this intersection, under 
the head of “‘ circular mils,” by the allowable loss of po- 
tential expressed in volts. The quotient will be the d* 
of the required wire, avd the corresponding number of 
the wire, in any gauge, may be found by reference to the 
ordinary wire gauge tables. 

For all round numbers from 1 to 1,000 ampéres, and 10 
to 10,000 feet, at 1 per cent. drop, the size of the wire, in 
American gauge, is given directly by the table. Where 
greater accuracy is required, the values of d* for inter- 
mediate currents and distances are separately determined, 
as above, and then added together, their sum being the d® 
of the required wire. 

EXAMPLES, 

(1). It is required to find the size of wire which will con- 
vey current to 2¢0 100-volt 4 ampére lamps, located at a 
distance of 500 feet from the source of current, at 5 per 
cent. loss of potential. 


PROPOSED TRANS-PACIFIC SUBMARINE ROUTES. 





Length of |Estimated cost/Average soundings 


Nature of 
ocean bed, 


cable. . |\@$700 “” mile in fathoms. 


1,485 $1,039,500 2,000@2,800 jcoze,mud & sand 





Not sounded ,,prob- ae 
oe 616,000 |} ably 100@200 

1,430 1,001,000 ,700@3,000 at 
3,795 $2,656,500 

+“ 
2,580 $1,771,000 2,000@3, 100 “cs “ clay 
1,145 801,500 1,800@8,000 ‘“ “ ss 
1,841 1,288.700 2'000@3.300 | « “ « 
1,634 1,143,800 930@2,600 “ “6 “ 


Distances. 
Landing places. Nautical miles. 
Route projected by F. N. Gisborne, C. E. and 
r Electrician. : 
Vancouver Island, B. Columbia, to Unimak, 

MEE Po an sccae {28ksase 50 co0% 005-0 1,350 
Unimak to Alton Island, Aleutian Islands. .... 800 
Alton Island to Yezzo, Japan.......... teckeeee 1,300 

DOU, ives i casiividess HBeAideses -weese's 3,450 
Route projected by 8. Fleming, C. E. 
Vancouver Island, B. Columbia, to Honolulu, 

ee TE i, cintiarcnetiinns 4.0909 0dbiys:s 2,300 
Honolulu to Fanning Island................... 1,040 
Fanning Island to Vanua Lavis, Fiji Islands... 1,674 
Vauua Lavis to Brisbane, Australia. .......... 1,486 

Or 6 o0a ba Chae raveh Se che 6es tiuc cibeteds 6,500 
Route projected by Mr, Cyrus W. Field, 
San Francisco, Cal., to Honolulu, Sandwich 

INTs s CURA SUSi eis wwe ee CUES 00 ccsetesc cess 2,070 
Honolulu to Morrell Island .................... 1,500 
Morrell Island to Nipon, Japan ............... 1,800 

OI a bc Haka 0 is eRe CUES. Sbb eer cde is 24 5,370 | 


7,150 $5,005,000 


2,277 $1,593,500 
1,650 1,155,000 
1,980 1,386,000 


5,907 | $4,134,500 _ 


2,000@3, 120 Pray “6 
1,500@3, 100 * lava 7 
2,700@ 300-; “ mud - 


N. B, Actual rate of working speeds attained through existing cables: 

French Atlantic, Brest to St. Pierre, 2,584 miles, 15 words per minute. 

Anglo-American Cables, 1,896 and 1,857 miles, 17 words per minute, May 25, experimentally . 

The estimated speed of a cable of 1,500 nautical miles being 33 words per minute, with a maximum of the highest rate obtainable 


by an operator. 





METHOD. 
Two hundred lamps of 4 ampére each will require 100 
ampéres, and 5 per cent. of 100 volts makes the allowable 
loss of potential five volts, At the intersection of the 100 





ampére line, and 500 feet column, “circ. mils.” = 1,000,- 

000. : 
10006 

d? = — = 200,000 cir, mils = No. 000 + 5B. & S. 


(2). It is required to find the size of wire which will con- 
vey current to 50 lamps of 50 volts and 1 ampére each, for 
150 feet, at 2 per cent. drop. 

METHOD. 

Fifty lamps of 1 ampére each will require 50 ampéres 
and 2 per cent. of fifty volts makes the allowable drop one 
volt. 

50 ampéres at 100 feet gives circ. mils. = 100,000. 

50 [ ie Se | 6 log ee 
.. d® = 100,000 + 50,000 = 150,000 cir. mils = No. 000 + 

No. 8B &§S. 
Oe 0 


A New Constant Cell. 





MM. Fabingi and Farkas, in a recent communication 
made to the French Académie des Sciences, described 
anew constant cell devised by them. It consists of a 
small platinum vessel coated on the inside with a com- 
pound having the empirical composition Na,H,,Pt,0,,, 
and whichis formed by heating the platinum in contact with 
caustic soda. The vessel is filled with fused caustic soda 
maintained in a fluid condition by means of a small gas 
jet. The positive electrode consists of platinum, the nega- 
tive one of gas carbon. On closing the circuit the &. M. F. 


soon assumes a steady value, as the carbonate of soda 
produced is continuously eliminated and deposited in a 
crystalline form on the free surfaces of the electrodes 
The E. M. F. depends on the temperature, but the temper- 
ature coefficient is so small that with an ordinary gas 
flame the E. M. F. may be maintained sensibly constant 
for several hours. Large and sudden alterations in the 
external resistance only cause a momentary change in the 
E. M. F., which almost immediately returns to its original 
value. 
O00 OOO 


A Discrepancy Pointed Out as to Primary Batteries. 





To the Editor of The Electrical World: 


Sir: In your issue of June 16th there is given in table 
form the results of atrial by Prof. Dolbear of four cells, 
two Leclanché and two ‘‘ Samson,” and the results are de- 
cidedly favorable to the ‘‘ Samson.” 

What puzzles me is the remark of the Professor, that 
one of the ‘‘Samson” cells was smaller than the other, 
and could not be expected to give the current of the larger 
one ; and yet in the table of results it is credited with 1.16 
ampére, and the larger one with 1.11 ampére. 

Taking the figures as they are given as the result of trial 
on short circuit of 30 minutes, I cannot see any marked 
superiority of the ‘Samson ” over the Leclanché, and feel 
quite confident that had the trial continued to one hour 
the superiority of the *‘ Samson ” would have been still less 
apparent. My attention, however, was specially arrested 
by the figures above named. B. J. W. 

New YORK City. 





TABLE OF INCANDESCENT LAMP LEADS. 


SHOWING SIZES OF WIRE REQUIRED TO CARRY FROM 1 TO 1,000 AMPERES FROM 10 TO 10,000 FEET, AT 1 VOLT FALL OF POTENTIAL. 


By G. B. Prescott, Jr. 
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DISTANCE oF LAMPS IN FEET. 





Copyrighted 1888, by Holmes, Booth & Haydens. 
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“Effects of Different Positive Metals, etc., upon the 
Changes of Potential of Voltaic Couples.’ * 





BY D. G. GORE, F.R.S. 


In this research, numerous measurements were made, 
and are given in a series of tables of the effects upon the 
minimum point of change of potential of a voltaic couple 
in distilled water (Roy. Soc. Proc., June 14, 1888), and upon 
the changes of electromotive force attending variation of 
strength of its exciting liquid (Ibid.) obtained by varying 
the kind of positive and of negative metal of the couple, 
and by employing different galvanometers. The measure- 
ments were made by the method of balance through a 
galvanometer, with the aid of a suitable thermo-electric 
pile (Birmingham Philos. Soc. Proc., Vol. 4, p. 130; the 
Electrician, vol. ii., p. 414). The kinds of galvanometer 
employed were an ordinary astatic one of 100 ohms resist- 
ance, and a Thomson’s reflecting one of 3,040 ohms resist- 
ance. 

The following were the proportions of hydrochloric 
acid (HCl) required to change the potential of different 
voltaic couples in water : 

TABLE l. 
Hydrochloric Acid. 
Astatic galvanometer. 


ES errr rr Between 1 in 9,300,000 and 9,388,185 
Rd ARR rric e 1** 574,000 ‘* 687,000 
ede eee etek “e 1‘* 516,666 “ 574,000 
MA PREIS ii iacivawadis % a *t 12,109 ‘* 15,000 
Reflecting galvanometer. 
Dict Biwses wa iinacny oe Between 1 in 15,500,000 and 23,250,000 
GME APRs ccccces cdtate 1“ 1,162,500 ‘* 1,550,000 
WOE ¥ Bis ic .cceee Sa gs a: 775,000 ‘* 930,000 
Be Pid a8 ovis nx iee es - a 42,568 ‘ 46,500 


With iodine and the astatic galvanometer the following 
proportions were required : 


TABLE 2. 
Iodine. 
_ ee Sobers caer Core Between 1 in 3,100,000 and 3,521,970 
eb ind and Seneca “41 “677,711 * (643,153 
Re ik so. diuietdclan - 1‘* 200,431 “ 224,637 
With bromine and the astatic ralvanometer : 

TABLE 3. 

Bromine. 
BER Pins nies -etada Between 1 in 310,000,000 and 344,444,444 
Ser Oe - 1‘ 77,500,000 ‘* 84,545,000 
SE Es inase baesee = 1“ $8,470,112 * 3,875,000 


The magnitudes of the minimum proportions of bromine 
required to change the potentials of the three couples in 
water varied directly as the atomic weights of the three 
positive metals. 

With chlorine, the following were the minimum pro- 
portions required : 


TABLE 4, 
Chlorine. 
With the reflecting galvanometer. 
Me Pb cs Between 1 in 27 062,000,000 and 32,291,000,000 
ith the astatic galvanometer. 

Me + Ft... Between 1 in 17,000,000,000 and 17,612,000,000 
Se HPA hia. i ‘* 1,264,000,000 ‘ 1,300,000,000 
SO te. DNs 2 2 ee's = + eg 518,587,860 * 550,513,022 
01, acs xn . 7° 8,733,585 *“ 9,270,883 
BO + Geis sccs es re ee 55,486 ‘“ 76,467 


In tne case of chlorine, as well as that of bromine, the 
magnitudes of the minimum proportions of substance 
required to change the potential of magnesium-platinum, 
zinc-platinum, and cadmium-platinum, varied directly as 
the atomic weights of the positive metals, 

The examples contained in the paper show that the pre- 
portion of the same exciting liquid necessary to disturb 
the potential of a voltaic couple in water varied with 
each different positive or negative metal, and that the 
more positive or more easily corroded the positive metal, 
or the more negative and less easily corroded the nega- 
tive one, thesmalJler usually was the minimum proportion 
of dissolved substance necessary to change the potential. 

By plotting the results in all cases, it was found that the 
order of change of potential, caused by uniform change 
of strength of liquid, varied with each positive metal. 

The results also show that the degree of sensitiveness of 
the arrangement for detecting the minimum point of 
change of potential, depends largely upon the kind of gal- 
vanometer employed. 

As a more sensitive galvanometer enables us to detect a 
change of potential caused by a much smaller proportion 
of material, and as the proportion of substance capable of 
detection is smaller, the greater the free chemical energy 
ef each of the uniting bodies (Roy. Soc. Proc., June 14, 
1888), it is probable that the electromotive force really be- 
gins to change with the very smallest addition of the sub- 
stance, and might be detected if our means of detection 
were sufficiently sensitive orthe free chemical energy of 
the uniting bodies was sufficiently strong. 


—_ —_-—_-——__ pe @ o+ o- --—- —— 


On Some Possible Methods for the Preparation of 
Gramophone and Telephone Records.+ 





BY PROF. EDWIN J. HOUSTON. 


Phonograph records, of the type employed by Mr. 
Berliner in his gramophone, i. e., those obtained by caus- 
ing the point or stylus attached to the vibrating diaphragm 
to move parallel to the recording-surface instead of per- 
pendicular thereto, can be prepared more readily, and by 
a greater variety of methods, than is possible with record- 
surfaces of the old forms. 

In a study of the later forms of phonographic apparatus, 
several methods of preparing gramophone plates have 


*Read before the Roya! Society, June 21, 1888. Abstract. 
+Abstract of a paper read befvre the American Philosophical So- 
ciety, April 20, 1888, 


suggested themselves to the author, which he hopes soon 
to be able to put to the test of actual trial. These methods, 
though particularly applicable to records horizontally 
traced, may, in certain cases, by slight modifications, be 
applied also to those vertically traced. 

In order to place some of these methods on record, a 
brief description will be given of a few of the most promis- 
ing. At the same time, the author admits that serious 
difficulties may lie in the way cf practically carrying out 
some of the methods proposed. 

Mr. Berliner, as is well known, prepares his record sur- 
faces by moving the tracing point over the surface of a 
plate of inked glass or metal, covered wit1a uniform 
deposit of lamp-black. The record thus obtained is either 
mechanically copied on a metal surface, or is reproduced 
thereon by the process of photo-engraving or etching. I 
would suggest the following methods, viz.: 

(1.) After the record on smoked glass is obtained in the 
usual manner, expose the plate to the action of a regulated 
sand-blast so as to obtain cuttings or groovings on the 
surface of the plate, suitable for the movements of the 
reproducing diaphragm. Roughness in the edges of the 
lines so obtained would probably cause screaming sounds 
in the words reproduced, which might be removed 
by a few applications of an emery-covered tracing 

oint. 

(2.) The phonogram record surface is composed of a 
smooth surface of hardened wax, on a composition of wax 
and resin which is locally heated so as to slightly soften 
the surface directly under the tracing point or stylus. 

In order to insure the rapid cooling and hardening of 
the surface, immediately after the impression has been 
impressed thereon, the heating must be local and not 
general. To more thoroughly insure local cooling, a light 
blast of cool air might be directed on the surface almost 
immediately after the tracing has been made. 

(3.) Instead of heating the record surface itself, a local 
source of heat may be used to heat the tracing point or 
stylus. This heat may be either ordinary heat or that of 
electrical origin. When the stylus, instead of the record- 
surface, is heated, the latter may be made of much harder 
material, 

(4.) The record-surface consists of a glass plate covered 
with a thin layer of wax. Either the record-surface 
itself, or the marking stylus, is locally heated as before, 
only the layer of wax is so thin as to leave the glass ex 
posed after the passage of the tracing-point. A perma- 
nent record is then etched in the surface of the plate so 
prepared either by the sand-blast process, or, preferably, 
by the action of hydro-fluoric acid. 

(5.) Instead of employing the records of the lamp-black- 
ened glass surface as a photographic negative for the pur- 
pose of reproducing them by photo-engraving or etching, 
they may be used for transferring the record to a glass 
surface covered with a film of sensitized gelatine. The 
portions of the glass that are left uncovered after the plate 
is fixed are then deeply cut or etched by treatment with 
either gaseous or diluted liquid a ine ert acid. | have 
treated a gelatine-covered glass plate printed from a pho- 
tograph by means of this process, and find that it produces 
a very fair and permanent picture on the glass. It is evi- 
dent that this process will leave the design either in relief 
or intaglio, according as a photographic negative or posi- 
tive is used. 

(6.) The recording diaphragm, in its movements to and 
fro, is caused to deposit on the surface of the record-plate 
a uniformly thick line or layer of some rapidly hardening 
substance. This substance is cuntained in a vessel pro- 
vided with a pointed outlet tube, and attached to the dia- 
phragm. The material either runs out by its weight and 
is deposited on the record surface, or is forced out by the 
movements of the diaphragm itself. A record, thus pre- 
pared, would consist of a uniformly thick, sinuous ridge 
of the hardened material. The reproduciog stylus, or that 
giving motion to the diaphragm that reproduces the 
speech, could, it is evident, be operated either from the 
upper or lower surfaces of the sinuous ridge independ- 
ently, or from both simultaneously. 

(7.) If the movements of the receiving diaphragm of a 
telephone be sufficiently amplified oy ntensified to permit 
it to trace or cut a sinuous record of a suitably prepared 
record surface by apy of the methods proposed in this ar- 
ticle, or by any other method, then there would be pro- 
duced a simple, yet effective method for obtaining not 
only a permanent record of a telephone dispatch, but as 
eons means of reproducing it as often as might be de- 
sired, 

It should be carefully borne in mind that a telephone 
record may be made of very small dimensions, Indeed, in 
the case of any phonograpic apparatus, where it is not in- 
tended that the record should reproduce the sounds by di- 
rect mechanical movements of the diaphragm large 
records are not always necessary nor are they desirable ; 
for such reproduction may be effected electrically. 

Where the telephone record-surface has been prepared, 
no effort should be made to cause it to reproduce the tel- 
ephonic despatch mechanically. An electrical method of 
reproduction is far the preferable one. 

(8.) The following method would appear to promise ex- 
cellent results. Employ the telephone record to act me- 
chanically on a lever or other device, but instead of at- 
tempting to cause the movements of such a lever to impart 
audible, articulate motion to a receiving diaphragm, cause 
them to act directly on a variable resistance, in the circuit 
of which is included a voitaic battery and a receiving tele- 
phone. Since, for such an operation, very slight move- 
ments of the variable resistance contacts are required, it is 
by no means improbable that some of the methods pro- 
posed, or obvious modifications thereof, will, in practice, 
be found applicable to the production of a permanent tel- 
ephone record. 

(9.) Before concluding this brief sketch, it might be 
well to suggest the following plan, which would appear 
to be particularly suitable for obtaining a telephone rec- 
ord: Mount a concave mirror at the centre of the dia- 
phragm of the receiving telephone; or, better yet, from 
the entire diaphragm of a concave mirror, shaping the 
magnet pole of the telephone to conform to the approxi- 
mated surface thereof. When the telepbone is receiving 
transmitted speech, allow the light reflected from the 
diaphragm-mirror, and suitably concentrated by a lens, to 
fall on a sensitized oan plate placed in a plane at 
right angles to the plane of the diaphragm, so as to receive 
the spot of light parallel to its surface, The photographic 
plate must, of course, be moved mechanically at right 
angles to the direction of movement of the spot of light. 
The plate thus acted on is then developed, fixed, and used 
to reproduce the record by any of the well-known methods 
of photo-engraving, etching, etc. The record thus obtained 


may be used either mechanically to reproduce the trans- 
mitied speech in an ordinary phonogrepbic apparatus, or, 
preferably, in connection with a variable resistance con- 
tact, electrically in a receiving telephone. 

There can be no doubt, whatever, that this method will 
be found operative in practice, since the engraving stylus, 
a pencil of light, is destitute of weight, and therefore 
offers no resistance to the free movements of the telephone 
diapbragm. 

(10.) Instead of causing the voice, asin the ordinary 
form of phonographic or gramophonic apparatus, to act 
mechanically on the record-surface, cause it to move a 
suitably focussed pencil of light over the surface of a 
pe plate. A very compiete record could thus 

obtained, in which it would be possible to impress on 
the plate all the minute peculiarities of the overtones, on 
which the quality of the voice depends. In this manner 
there could be obtained and preserved records of the voice 
of distinguished individuals, 

The photographic method just described would possess, 
among others, the following advantages, viz.: 

1, The ease with which 1t could accurately reproduce in 
all their minutiz the tones involved in the production of 
articulate speech. 

2. The readiness with which such a record could be 
magnified to any desired extent, thus rendering possible 
an increase in the amplitude of the reproduced vibration. 

3. The aid such magnified, accurate sound-records would 
afford in the study of the same with a view, not only of 
ascertaining their peculiarities, but even with a view of 
being able to read articulate speech directly from the 
diaphragm record. 


Special Correspondence. 


NEW YORK NOTES. 


OFFICE OF THE ELECTRICAL WORLD, 
168-177 POTTER BUILDING, NEW YORK, July 9, 1888. t 








Alternating Currents in New York, 

The alternating current fight nuw centres bere. A special hear- 
ing was to have been held on Monday last, before the Board of Elec- 
trical Control], on permitting the use of alternating currents in 
New York, but owing to the death of a daughter of Commissioner 
Moss, the meeting was postponed until Wednesday. Among those 
in attendance from cut of town were Messrs. 8. C. Peck, of Bos" 
ton, and T, Carpenter Smith, of Philadelphia, to argue for the 
new system. 


The Subway Fight. 


There is music in the air because there is no music in the sub- 
ways. The fight between the Board of Electrical Control and 
the United States Illuminating Company has reached an extreme 
point, and the lineman’s life is not a happy one should he try to 
do any work around the wires that the Board has condemned. 
The Board has not only characterized the conduct of the company 
as being altogether bad, but has practically handed it and 
its force over to the custody of the police, while the 
company, ratuer than submit to terms that it considers unjust, 
and accept conditions that it regards as outrageous, bas allowed 
a number of its lights to remain unlit. President Lynch says: 
“The fact is that if we are compelled_to put our wires in the subway 
we are effectually ordered to discontinue business. The subways 
are not yet perfected for our service. There is not a foot of 
electric light wire in any of them in the city. There is nothing 
in them but through trunk wires of telephone or telegraph com_ 
panies. If our wires had to be put in them, they might as well be 
in Jersey City, for all the good we could get out of them. There 
are no facilities for connections with them. The commission will 
neither let us make connections at the manholes on the street 
corners, in which case we would have to stretch the wires over- 
head between the corners, nor will they let us tap the conduits 
anywhere else along the route. Whatin the name of common 
sense they expect us to do, is one of the things no fellow can com- 
prebend. One member of the commission told me that facilities 
would be provided, but the plan had not yet been perfected. So 
the matter stands. Another thing, the subways are admittedly 
damp; some of them are as wet as sewers. An electric 
light wire cannot be run ina damp conduit. The rental that 
they want to charge us for,these subways is outrageous. Each 
company with one duct is charged $1,000 per mile per year. 
The whole cost of construction of the conduit was only about $4,000 
per mile. I claim that the United States system is the best in the 
world, and I do not hesitate to say that our line on Third avenue 
is the best in the world; the Sixth avenue line is next best, and 
the Broadway line as good as it can be made, We take all possi- 
ble precautions for safety. The charges that we bave 500 dead 
wires are absurd; I have complaints of dead wires by the score 
which do not belong to us at all.” Mayor Hewitt has expressed 
his opinion that nothing can be done effectively until a decision 
is reached in the pending action brought by the Corporation 
Counsel, nor until the companies have been provided with means 
for local distribution ef their wires. 


Sprague Motors in New York. 

A very significant expression of opinion as to the desirability 
of the electric motor bas just been given by the well-known firm 
of Thurber, Wyland & Co. Tkat firm learning that another 
large house was debating whether to put inthe motor or the 
steam-engine, went to the trouble of writing to the firm and ad- 
vising it strongly to try the Sprague motor, which they them- 
selves found to be far better than the steam-engine for their 
printing oftice. To use their own language, ‘‘It is simpler, more 
efficient, needs no repairs, as there are all the time on the steam- 
engine, does not heat up the building, requires no engineer with a 
certificate, and is more economical. It does not affect the insur- 
ance, and the underwriters give permits for it. If you will investi- 
gate the experience of others who are using the motors, 1 think 
you will not consider putting in a steam-engine.” This Jetter is 
signed by no less a personage than Mr, F. B. Thurber himself. 


Tools for Electricians. 

The machinery warerooms of E. P. Bullard, located at 62 
College Place and 72 Warren street, are now filled with a large 
assortment of lathes, planers, drills, milling machines, turret 
head lathes, etc. Mr. Bullard manufactures at his factory , which 








i 
4, 
H 
i 
H 
ay 
4 


22 


THE ELECTRICAL WORLD. Jury 14, 1888. 








is called the Bridgeport Machine Tool Works, of Bridgeport, 
Conn., a fine line of machines, made especially for that class of 
work, requiring accuracy, solidity and power. The Edison Ma- 
chine Works, , Edison Phonograph Works, Thomson-Houston, 
Daft, Westinghouse, Mather, United States and Brush are among 
those who bave bis touls in use and speak well of them. Mr. 
Bullard has always at bis store a full line of all kinds of ma- 
chinery, and is in the market to trade if desired, thus replacing 
old machines by his newest and latest patterns. He also keeps a 
sample line of Brown & Sharpe Manufacturing Company’s uni- 
versa] milling machines, universal grinders, etc., and as he is their 
accredited agent, he can furnish anything of their make at manu- 
facturer’s prices. A full line of Jones & Laughlin’s cold rolled 
shafting, with a full line of hangers and pulleys is kept in stock, 
and can be delivered at short notice. Anything in the line of 
machinery can be had from bis establishment at reasonable 
rates, while prompt attention is paid to all correspondence. 
Wee eaves 





{The attention of our readers is called to the new address 
of the New England office—178 Devonshire street, Boston.) 


NEW ENGLAND NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
178 Devonshire Street, Boston, July 9, 1888, t 
Personals, 

Mr. Geo. T, Manson, of the Okonite Company of New York, 
passed quietly through this city last week en route for his summer, 
residence in Eastern Massachusetts, where he will pass a fort- 
night’s vacation among his relatives. 





Mr. Ben Willard, who for some time past bas represented the 
Thomson-Houston Electric Company’s interests in Hartford and 
surrounding sections, has resigned his position, and will, in the 
future, be located in Chicago, where he will be identified with 
other electrical enterprises. 


Novel Use for Electiio Lights. 

I have it from good authority that the headquarters of the en- 
campment of the Second Brigade Massachusetts Volunteer Militia, 
at Framingham, Mass., are to be lighted with Edison incandescent 
lights supplied from the New York Electrical Accumulator Com- 
pany’s storage batteries. 

The Jarvis Engineering Company. 

During the past six weeks the business of the Jarvis Engineer- 
ing Company, of Boston, has been the largest since its organiza- 
tion, both in sales and in the number of plants installed; its sales 
of the Armington & Sims engines alone aggregating over 1,500 
h. p., and it has received orders for the setting of no less than 54 
boilers with the Jarvis furnace during the month of June. The 
above shows the merit of this company’s specialties and also of 
its class of work. The company report the outlook for business 
as being better than for years. 

Electric Lights for Palmer, Mass. 

The station of the Palmer Electric Light Company has been 
completed and the new double engines of the Armington & Sims 
type set in position ready for starting. It is expected to turn on 
thecurrent early in July. 

Dover, N. H., to Have More Electric Lights, 

The Dover Electric Light Company, Dover, N. H., has just 
received another boiler of 150 h. p. for increase of that plant, 
speaking well for the management and also of the estimation of 
the electric light by the citizens of the city. This company fur. 
ishes the Thomson-Houston system of lighting, and the business 
of the company is under the management of Mr. H. W. Burgett, 
ot Boston. 

Thomsoa-Houston System. 

From the manager of the electric lighting department of the 
Thomson-Houston Electric Company I have ascertained that 
electric light stations bave been furnished recently as follows: 
At Woburn, Mass., 500 incandescent (alternating) lights; Win- 
chester, Mass., 25 are lights; Brockport, N. Y., 30 arc and 500 
straight incandescent lights; Columbus, O., an increase of 150 
arc lights; Brooklyn, N. Y., an increase of 45 arc lights. 

The 0, & 0, Motor Company's New Branch. 

A New England branch office of the C. & C. Electric Motor 
Company, of New York, bas been established in Boston, and is 
located at No. 19 Pearl street. I have been informed that a Mr. 
Claflin, of Providence, R. I., will brve charge of the company’s 
interests in this section. 

Storage Batteries in Demand, 

Mr. John T. Moriarty New England manager of the N. Y, 
Electrical Accumulator Company, reports business in bis line 
as unusually active, and the outlook for a steady increase in the 
demand for storage batteries m all parts of New England de- 
cidedly encouraging. The peculiar merits of—and the innumer- 
able uses for—tbe accumulator are beginning to become appreci- 
ated in tbis as well as in other sections of the ecuntry. 


A New Electric Light Station. 

The Fall River, Mass., Electric Light Company is building a 
new station, which, when completed, it is said, will be equal in its 
appcintments to any building of the kind in the country. Messrs. 
Jobn Post, Jr, & Co., of Boston, have been awarded the contract 
for furnishing the steam plant of the new station with a 60h. p. 
Ide automatic steam engine, which, together with the engines, 
boilers and other appurtenances removed from the old station 
will give the company a large increase in its power capacity. 

Accumulator Plant at Roxbury, Mass. 

Tbe central station for furnishing incandescent electric lights 
recently established at Roxbury, Mass., by Mr. H. C. Wirt, is 
pow ready to startup. The current for the lights will be exclu- 
sively supplied by storage batteries manufactured by the New 
York Electrical Accumulator Company, comprising 200 cells of 
the largest type. 

Contemplated Removal, 

I am informed that the Thomson-Houston Electric Company 
contemplates removing its Boston offices in the autumn from 178 
Devonshire street to the new and magnificent building on Atlan- 
tic avenue, adjoining the New York & New Engiand Railroad 


depot. The building referred to is directly opposite the intersec- 
tion of Federal street and Atlantic avenue, and is located in the 


















midst of important and wealthy business interests, Mr. George 
W. Davenport, the manager of the Thomson-Houston Company’s 
international department, has charge of the arrangements pre- 
paratory to his company’s change of quarters, and the rooms for 
occupancy by the various departments will be selected and made 
ready under the supervision of this gentleman. 


The Heine Safety Boiler. 

Colonel Mier, of the Heine Safety Boiler Company, was ona 
business visit to Boston during last week. He reports the condi- 
tion of business in his line among the electric lighting interests as 
very active. He informed me that the Columbus (Ohio) Electric 
Light Company, which has for some time been using Heine boilers 
aggregating 550 h. p., has just given the Heine Company another 
order for boilers having an aggregate of 500 b. p., thus giving a 
total boiler capacity of 1,000 h. p. 


The Aluminum Brass and Bronze Company. 

Last week I gave some notes on the formation of the above com- 
pany. I may now add that its purpose is the manufacture of silicon 
and aluminum brass and bronze in sheets, wire, etc. It is an alto- 
gether new metal in this country, experimented on by some of 
our manufacturers, but with no great degree of success through 
lack of pro; er machinery. The new company will provide itself 
with a plant specially adapted for the manufacture and treatmen| 
of this metal, under the Cowles patents, and will, no doubt, meet 
with the same gratifying results that have attended its manufac- 
ture in Europe, where the product is finding general use in tele- 
graph and telephone construction and is fast superseding other 
metals because of the economical advantages it offers in the con- 
struction of these lines. The officers chosen are Hon. Ff. J. Kings- 
bury, president. Mr. Kingsbury is the president of the Scovill 
Manufacturing Company, of Waterbury. The general business 
and financial manager and treasurer of the company is Wilham 
Powe, a well-known and successful business map of Ansonia. 
Chas. S. Morse, for nine years connected with Wallace & Sons, 
of Ansonia, and for six years past superintendent of the Scovill 
Manufacturing Company, of Waterbury, will be maunu- 
facturing superintendent. Dr. Leonard Waldo, of Harvard 
and Yale universities, was chosen scientific expert and 
electrical engineer. F. J. Kingsbury, Jr., for five yeurs past 
with the Scovill Manufacturing Company, and engaged with 
Dr. Waldo and Mr. Morse in their development of these alloys, 
was elected secretary. Thus some of the best business and prac- 
tical manufacturing talent in the valleyjis combined in this 
ccmpany. The capital stock of the company is $250,000, all of 
which is subscribed. At the outset the new mill will furnish em- 
ployment to from 250to300 hands. Location is still unsettled, 
but a decision will be reached in a few days. Immediately after- 
wards the erection of the mill will be begun and about six months 
will be required for its completion. It is reported that the mill 
will be started at Bridgeport. 


Eastport Electric Light & Power Company. 

The Eastport, Me., Electric Light & Power Company started 
up its lights (arc and incandescent) July 4. From the very be- 
ginning the lights are reported to have given thorough satisfac- 
tion, and numerous new orders for lights, both commercial and 
domestic, bave been received by the company. The steam plant 
of this station was installed and equipped by Messrs. John Post., 
Jr. & Co., of Boston, and great credit is due this firm for the first- 
class quality of the engines, boilers, and everything connected 
with the equipment, and for their judicious and systematic ar- 


WESTERN NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
44 Lakeside Building, Chicago, July 7, 1888. 
The Electrical Construction Company. 

The Electrical Construction Company, who are the sole West- 
ern agents for the New York Telemeter Company, report a large 
and increasing demand for telemeters. Several large orders have 
recently been received by the company. 

Chicago Rawhide Manufacturing Company. 

The Chicago Rawhide Manufacturing Company, who manu- 
facture a belt especially adapted for running dynamos and other 
macbines where high speed is required, tell me that never before 
in the history of their business has the demand for their goods 
been equal to that of the present. Among recent orders for belt- 
ing was one for different sizes for operating a large electric light 
plant at Toledo, O., and another for operating an electric light 
plant at Davenport, Ia., besides a large number of shipments to 
other electric light plants throughout the country. They also 
tell me that the demand for rawhide rope for power transmission 
is increasing very rapidly. They recently shipped a ton of it to 
a city in the East. For this rope, whichis made endless, long 
life is claimed. 


































































Boiler Covering. 

Messrs. Shields & Brown Co., of 240 and 242 East Randolph 
street, manufacturers of sectional insulated air coverings for 
boilers, steam, gas and water pipes, report that their local trade 
is far m excess of previous year’s business, and they are now 
negotiating for several large contracts with electric light plants. 
In addition their country trade has been unusually good during 
the entire summer, necessitating a large force of enployés. They 
are building new machinery and making preparations to meet a 
prospective increase in their business this fall. 

8t. Louis Mo, 

J. H. Siegrist, Jr., & Co., of St. Louis, Mo., agents for the 
Brightman Stoker Company, closed a contract with the St. Louis 
Steam Heating and Ventilating Company for four 60-inch Bright- 
man mechanical stokers for burning slack coal and preventing the 
smoke, to be used under the boilers at the new Lionberger build- 
ing,Eighth and Washington avenue. The same firms have executed 
contracts for four 60-inch stokers, to be used in the new Odd 
Fellows’ Association building at St. Louis. This appliance 
ouzht to command more attention in electric lighting stations 
than it does, . Bas ©. 


Kansas City, July 3. 
Telephone Troubles, 

1t is hard to tell which is the more important item of electrical 
news to-day, the proposition to compel the Kansas & Missouri 
Telephone Company to reduce its rates by the enactment of an 
ordinance or the general and all pervading dullness in all busi- 
ness of an electrical character. As the latter is common, not 
unexpected, not opposed (because opposition would be vseless) 
and but little railed at, and discussed only to admit it and deplore 
it and hope for the quick coming of batter times, I suppose the 
former will be given the palm for importance. Beyond these 
two, there is nothing. The proposition to compel the telephone 
company to reduce its rates is the result of the war in St. Louis. 

This condition of the St. Louis case would not usually be 








rangement of the entire steam plant. W.LB. deemed of such a character as to excite similar action in other 
cities, but Kansas City is always ready to undertake whatever 

ee other cities are trying, it being a point of honor with the citizens 
PHILADELPHIA NOTES to allow no other city to get ahead of them. A number of the 

‘ most active citizens talked themselves into being the ‘‘ abused 

BRANCH OFFICE OF THE ELECTRICAL WoRLD, victims of an accursed monopoly,” the contagion spread, the 

89 South Tenth Street, Philadelphia, Pa., July 7, 1888. councilmen were importuned, the good old third-term mayor, 


Henry Christian Kumpf, was called on regularly in turn by every 
one of the excited business men and duly impressed with the 
enormity of the compavy’s charges. 

In the meantime the telephone company and Superintendent 
Smith are pursuing their usual vocations. The telephone cables 
are reaching out in all directions and the number of instruments 
is rapidly increasing. Superintendent Smith still smokes a long, 
black, strong cigar with equanimity, indulges as u:ual in his rare 
gift of story telling. 

‘* The rates will not be reduced,” said he; ‘‘ the company will 
wind up first. Our rate of $72 for each telephone within three- 
quarters of a mile of ‘central’ and of $9 additional 
for every additional quarter mile is already at the lowest 
notch. These agitations for reduced rates are the result of the 
public’s ignorance of the cost of a telephone plant or of the ex- 
pense attendant upon its operation. Anybody in the telephone 
business will tell you these costs are enormous, If such an ordi- 
nance as the one contemplated is introduced in the council, the 
company will fight it in that body, and if it passes, will fight it 
through the courts. If finally defeated, I can promise you that 
the company will take every one of its telephones out of Kansas 
City, and the Bell Company in St. Louis will remove its instru- 
ments also if it is defeated in the courts.” 


The Glass Workers Strike. 

At the recent meeting of the American Flint Glass Workers 
Union, it was ordered that the usual shut-down should occur in 
July and August. Pursuant to this, the owners of flint glass 
works have given their hands notice of the customary vacation of 
six weeks. There are only half a dozen factories here, employing 
about 1,100 hands, The most prominent is that of Gillender & 
Sons, No. 145 Oxford street, where the shut-down will last until 
Aug. 15. Ruhrbacker & Herman an< Gill & Co., of Richmond, 
will be closed for the same term. The factories of Fox & Son and 
Gustavus Sturm will probably be closed until the advent of au- 
tumn. 

B, & 0. Wires. 

The fact that the wires and instruments in the office of the 
Baltimore & Ohio Telegraph Company at Ninth and Chestnut 
streets have been removed by the Western Union Telegraph Com- 
pany will greatly strengthen the city’s suit against the Baltimore 
& Ohio Company for the forfeiture of its bond in the sum of $50,- 
000. This bond was filed in accordance with an ordinance passed 
by Councils on March 21, 1883, which provided that the com- 
pany would not consolidate with any other owning a competing 
line, ‘‘ cr acquire by purchase or otherwise any such competing 
line of telegraph in the State of Pennsylvania or any other 













State.” When the announcement was made last December that 
the Baltimore & Ohio Telegraph Company had been absorbed by 
its rival, the Western Union, the City Solicitor was at once in- 
structed by Councils to take steps to forfeit the bond for $50,000, 
and suit wasthen begun. The company, in its defense, denies 
that any merger had occurred, and the case, which promises to be 
a very interesting one, will come up for trial in the fall. 


Wharton Storage Cars, 

The Wharton electric motor will be tested on the Lombard and 
South Streets Passenger Railway next week. The attempt was 
made several days agoto runacar equipped with a Wharton 
motor, but owing to some trouble with the tracks the attempt 
was not carried out. The trouble has been remedied, and the new 
car will now be tested. The officials of the Lombard and South 
are confident that electricity will ultimately take the place of 
horses for propelling street cars, and believe that the experiment 
will be successful. 

Lighting the “ Yorktown,” 

Lieut. Ten Eyck DeWitt Veeder, U.S. N., is in the city super- 

intending the erection of the electric lighting plant in the new 


Hydrographic Office. E, W. E, 


cruiser ‘‘Yorktown.” He is the guest of Lieut. Conway, of the 


The Western Electric Construction Oompany. 

The Western Electric Construction Company has the contract 
for equipping the central station of the Fort Scott, Kan., Electric 
Light an'l Power Company and getting it ready for busiress gen- 
erally. The plant will have a capacity of 2,800 lights, and will 
be first-class in every respect. The company has been and will be 
represented throughout the transaction by the Kansas City 
agency. A storage housé has been established at Fort Scott now, 
and the supplies for the work are being gathered there. It is the 
intention of the company to establish a minor agency there. The 
Western Electric Construction Company has just finished the fit- 
ting up of a 600-light plant for the Elmo Hotel, Excelsior Springs, 
Mo. It is an Edison plant, with two dynamos. 

The Loomis Oompany. 

Harry M. Cutter has established here the only agency west of 
Cincinnati of the Loomis Electric Manufacturing Company, an: 
is pushing ‘‘ the best light in the world ” for all it is worth. 

Tunnel Lighting. 

The Kansas City Electric Light Company’s somewhat novel 
plan for lighting the tunnel of the Inter-State Elevated Railway 
Company’s cable line in Eighth street has not yet been put in 
operation, The railway company is contemplating a change i0 
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cars, and it would be useless to put the electric light fixtures in 
the tunnel for the present cars, if cars of a different size and 
shape will soon be substituted for them. The plan of lighting 
contemplates a projection from the top of the car upward which 
will strike parallel wires and make the circuit complete imme- 
diately upon the cars entering the tunnel, and upon exit, of course, 
the circuit would be broken and the lights go out. The Kansas City 
Electric Light Company has just put a new circuit of 825 incan- 
descent lights in operation in the business centre of the town. 
The company has also secured the contract for putting a 15-arc 
and 1,000 incandescent light plant in the new Midland Hotel. 


Thomson-Houston Plants. 

The Kansas City agency of the Thomson-Houston Co. has 
recently secured a contract for 70 lights at Lawrence, Kan.; 50 
lights at Excelsior Springs, Mo.; 800 lights at Fort Scott, Kan. ; 
30 arc and 500 incandescent at Oswego, Kan.; 70 arc and 1,000 
incandescent at Pine Bluff, Ark.; and last and best, for equip- 
ping the electric railway at Wichita, Kan., known as the River- 
side & Suburban road. This last named contract includes the 
complete electrical equipment for six miles of the single wire, 
overhead system. There will be six motors, six cars, two fifty 
horse-power electric generators, and the contract price is near 
$60,000. About one-third of the road will be built and operated 
this year, the remainder next year. 


Hawkeye Apparatus. 

Charles Grover, the general southwestern agent of the Hawkeye 
Electric Manufacturing Company, of Oskaloosa, Ia., reports hav- 
ing supplied the Hutchinson, Kan., Water, Light and Power 
Company with one 10, one 5, two 1 and two 14 horse-power mo- 
tors; the Horton, Kan., Electric Light and Power Company with 
25 arc.and 300 incandescent lights; the Missouri Valley, Ia., 
Electr c Light Company with a three anda one horse-power 
motors 

A New Brush Plant. 

Mr. Steele, representing the Brush of Cleveland, has secured 
the contract for establishing a 25-arc light plant in Washington 
Park, just east of the city. 

«he Southwestern Electric Supply Company has moved into 
uptown offices in the same building with the Kansas City Electric 
Light Company, the Thomson-Houston agency and Mr. Cone, of 
the Electrical Supply Company. The Southwestern Company 
has recently secured the general Western agency for the Baxter 
motor and Partrick & Carter’s electric goods. 

The Kansas City Steam, Light, Power and Heat Company pro- 
poses to establish four electric stations, with a total capacity of 
10,000 incandescent lights and 1,000 arc. These will be operated 
simply as a branch of its steam business. No actual construction 
work has yet been done by the company, but it is employing an 
army of men in its preparatory work, which includes a minute 
survey of the city, the measurement of every room in the busi- 
ness portion, the location of every boiler, every dynamo, every 
electric light, every elevator, etc. 

Miscellaneous. 

The Haslett Electrical Illuminating and Power Company will 
soon begin work on a $60,000 central station. 

Messrs. L. H. Holmes, W. P. Holmes and J. D. 8. Cook have 
organized the Kansas City Electric Time Company for the 
purpose of manufacturing, selling and operating systems of 
electric clocks. - The capital stock is $10,000. 





ENGLISH NOTES. 


LonpDon, June 27, 1888. 


The Post-Office and the Telephones. 

An influential deputation waited upon the Postmaster-General 
on Thursday last to endeavor to enlist his sympathies on behalf 
of the United Telephone bill, which is now before Parliament, 
and to which I referred in my last letter. The deputation was 
introduced by Sir John Lubbock, M. P., and included several 
members of Parliament, together with the chairman and directors 
of the United Telephone Company. Mr. J. S. Forbes, the deputy 
chairman of the company, dwelt upon the facilities which bad 
been given to the operations of the gas and water companies and 
other semi-public institutions throughout the country, compared 
with the restraints and difficulties which had been put in the way 
of the telephone companies. They were unable to deny that the 
public had too often good ground for complaint as to the imper- 
fections of telephonic communication, especially in London. This 
was in reality owing to the want of proper facilities for the erec- 
tion and control of their lines. It will be remembered that 
in the early part of last year a committee of the House of 
Commons had been appointed to consider the subject of 
overhead wires and had reported strongly in favor of 
permitting their continuance uuder the control of some 
competent authority. The recommendation of the com- 
mittee had, however, remained unacted upon, and meanwhile 
the post-office, who by some accident had acquired the legal 
right to control the telephones, did nothing whatever to help them, 
The Postmaster-General in reply said the government could not 
promise to support the passage of the bill. The fact was that if 
the local government bill were passed during ‘the present session, 
any arrangement which might now be made would probably be 
reconsidered by the new County Councils, witbin whose jurisdic- 
tion all such matters would fall. This alone seemed to him suffi- 
cient reason for postponing the consideration of the subject until 
the following year. The telephone patents would expire shortly 
and then the government migbt be able to deal with the whole 
question of telephonic communication upon a comprehensive basis. 
As may easily be supposed, the deputation were not at all 
pleased with the reception they had met with, and a consultation 
was held directly afterwards, at which it was decided to drop the 
bill for this session. 


Electric Traction on the Underground Railway. 

The Metropolitan Railway Company, whose lines, as your 
readers are probably aware, run chiefly underground, announce 
that they hope to commence electrical traction in October or 
November next. Several electric locomotives are now building, 
each of 600 h. p., the steam engines at present in use being of 
about 450 h. p. Secondary batteries will be employed, but it is 
very difficult at present to obtain technical details of the manner - 
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in which it is proposed to carry out the scheme. From an 
ecunomical point of view, it is perhaps worth while to mention 
that the company will be enabled to dispense with the services of 
one man on every train. The Metropolitan trains carry two 
guards, one at either end; but as only one man is required to 
drive the electric locomotive, the front guard will ride with the 
driver and the stoker will be dispensed with. The present time 
happens to afford a favorable juncture for the introduction 
of electric traction upon the underground section of this line, in- 
asmuch as the company are carrying out a considerable extension 
of their system in the direction of Aylesbury, and in any case ad- 
ditional plant would shortly have been ordered for this service. 
It is their intention, if possible, to transfer their present steam 
plant to the Aylesbury open-air line, and to work the underground 
portion entirely by electric traction. Electrical engineers here 
cannot avoid some feeling of anxiety in connection with this 
scheme. Any failure or imperfect success would prove a serious 
blow to the prospects of electric traction in this country for a long 
time to come; and it is generally felt that the employment of 
secondary batteries, although convenient during the purely ex- 
perimental stage, must seriously add to the risk of disaster as 
well as to the cost of working. 
Leamington. 

I learn from a very good source of information that the com- 
plaints which have been so rife in reference to the central station 
at Leamington have but a slender foundation in fact. 


rival parties is vehemently attacked by their political opponents. 


Mr. Chamberlain, of the firm of Chamberlain & Hookham, who 


have carried out the installation at Leamington, happens to be a 
relative of Mr. Joseph Chamberlain, the well-known politician. 
In the Leamington tuwn council, therefore, the opposite political 
party is determined to prove that the electric lighting scheme is a 
total failure. Owing to this cause the number of break dow ns, 


short circuits, burnt. up armatures, extinguished lamps and other 
mishaps, is said to have been magnified to a truly appalling ex- 
However this may be, nothing could have been more un- 


tent. 
satisfactory as regards the interests of electric lignting in general 
than this unfortunate state of affairs. It is very seldom, indeed, 


in this country that political rivalry is carried to the extreme of 
discrediting an industrial enterprise of this character, and it is 
difficult to believe that the story that has been told discloses the 


whole truth of the matter. 


The Electric Lighting of Trains, 
The electric lighting of railway carriages, as carried out by 


the Great Northern Railway Company, has made considerable 
progress. The arrangement adopted is designed by Mr. Radcliffe 
Ward, and consists of a dynamo and set of accumulator cells 


which are carried in the guard’s van. The dynamo is driven 
from the axle of the van through a special gearing device of Mr. 
Ward’s by which the direction of rotation of the dynamo is con- 
stant and independent of the direction in which the van is moving. 
The light meets with much appre-iation from the passengers. 


THE TELEGRAPH, 


Columbia, S. C.—The Horry Telegraph and Telephone Com- 
pany has been formed with the modest capital of $325. 


T. M. B. A. assessment No. 219 has been made to meet the 
death claims of F. G. Lyon, H. C. Beach and F. K. Meade. The 
last two members had held certificates since 1870. 


Heavy Work.—It is now stated that the grand total of extra 
telegraphic work during the Republican Convention at Chicago 
amounted to 14,525,000 words. The previous estimate was 
about 10,000,000. 

Franco-English Cable Service.—A special dispatch from 
London, of July 3, says:.The English and French governments 
have agreed to work jointly, on and after Jan. 1, 1889, on the 
submarine cables between France and England. The tariff will 
be 20 centimes a word. A direct cable between Liverpool and 
Havre will be established under the arrangement. 


Operators Discontented.—There has beeu some talk in the 
newspapers during the past week of a proposed strike among the 
operators during the ensuing election campaign, when certain 
demands for higher pay or the equivalent, in shorter hours, will 
be made. Trouble is denied at the Western Union office, but 
there can be no doubt that a general agitation will be carried on 
for both concessions. 

Cleveland, O,.—The Superintendent of Fire Alarm Telegraph 
of Cleveland, O.,in his annual report for the year ending Dec, 
831, 1887, after referring to the number of new poles set and old 
ones removed, the quantity of new wire strung and old wire 
taken down, says: ‘' 7,384 feet of Okonite insulate1l wire was 
placed, and works well.” Further on in the report, referring to 
underground wires, he says: ‘‘The Okonite insulated wire is 
working much better than any aerial line now in use in this 
department.” 








THE TELEPHONE, 


Siloam Springs, Ark.—The Siloam Springs Telephone Com- 
pany has been organized with a capital stock of $2,500. 

New Haven, Conn., is to have a fine new building put up 
for telephone purposes, It is also reported that the writing tele- 
graph is to be introduced intwu the city. 

Mexican Telephone.—A dispatch was received at the 
Mexican Telephone office in Boston last week, announcing that 
an offer of $5,000 had been made by the party against whom suit 
for infringement of patents was brought to compromise. The 
offer was declined. 

Venezuela.—The Boston Post publishes a neat exposé of the 
schemes of the American Telephone Company, which appears to 
be making an effort to repeat the operations that arrested public 
attention some months ago. The company proposes, as before, 
to work in Venezuela, which, it is well-known, is held under ex- 
clusive concessions by the Intercontinental Telephone Company, 
whose business has been steadily developing there for the past 
four years. 


















































Tt appears 
that the borough of Leamington is a prey to the most violeut 
political factions, and everything that is done by either of the 









terly dividends, and is in a prosperous condition. 
ble to supply all of the many calls for incandescent lights, but 
with the new plant, which is to be immediately erected on the 
river bank, will be in a position to take all the customers who 
offer.— Light, Heat and Power. 
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Sea Isle City, N. J., rejoices in a fine new Edison plant. 

St. Johnsbury, Va., bas appropriated $1,300 for electric 
lighting. ‘ 

Passaic, N. J., wants bids on arc lighting with lamps of 1,200 
and 1,800 c. p. 


Harlem, N. ¥Y.—The Harlem Lighting Company has declared 
a dividend of 8 per cent. 


Natchez, Miss.—Mr. J. H. Andrews is negotiating to putina 
Van Depoele plant at Natchez. 


Texas.—Eagle Pass and Piedras Negras propose to have an 
electric light plant in common. 


Boston, Mass.—The Boston Electric Light Company has de- 
clared a dividend of 114 per cent. 


Orange, Tex.—Lutcher & Moore are interested in a company 
forming at Orange to operate electric lights. 


Little Rock, Ark.—The plant sold by the Fort Wayne Jen- 
ney Company to the city of Little Rock is to cost $27,000. 


Boonville, Mo., is interested in a fight now waging between 
the local gas and electric light companies as to rights and fran 
chises. 


Biddeford, Me.—The Traders’ Electric Light Company has 
elected Mr. W. Emery as president and Mr. G. F. West as sec- 
retary and treasurer. 


The Gaston Electric Headlight Company, of Sparta, 
Ill., has been incorporated by J. E. Gaston, J. R. Denier, D. P. 
Barker and R. J. Harmer. 


Brazi}.—The Brazilian Thomson-Houston Company has been 
incorporated at Portland, Me., by G. W. Davenport and others, 
with a capital stock of $500,000. 


Utica, N. ¥.—The Mohawk Valley Electric Light Company 
has been incorporated by C. K. Grannis, D. O'Connell and others, 
with a capital stock of $35,000. 


Knoxville, Tenn.—Mr. C. H. Hudson is President and Mr. 
W. H. Simonds Secretary and Treasurer of the Knoxville Elec- 
tric Light and Power Company, lately formed. 


Orange, Mass.—The New Home Sewing Machine Works are 
so extensive as to take, it is said, no fewer than 90 arc lights. A 
plant of the Waterhouse system is being put in. 


Chicago, Ill.—The Thirty-first Street Electric Light and 
Power Company, of Chicago, has been incorporated, with a 
capital stock of $50,000, by J. Shimers, J. J. McEvoy, 8. King 
and O. O'Neill. 


Deland, Fla.—It is reported that the Deland Electric Light 
Company, formed not long since, has shut down, causiog the town 
to go back to oil. We shall be glad to hear that the company has 
braced up again. 

Colfax, W. T.—The Colfax Electric Light Company, which 
was recently organized with Mr. J. H. Perkins as president and 
Mr. C. B. Hopkins as secretary, will put in an Edison plant and 
expects to be in operation in 60 days. 

Pittsburgh, Pa.—The Hill Clutch Works, of Cleveland, have 
been given the order for the power transmission machinery of a 
small electric light plant for Jones & Laughlin at Pittsburgh, a : 
well as for that in the Gusky building. 


Crawfordsville, Ind.—The designs and proposal of the Hill 
Clutch Works, Cleveland, O., have been accepted by the Craw- 
fordsville Gas & Electric Light Company, and they will have 
plant in by Aug. 1. 


Newburgh, N. ¥.—At the Receiver’s sale, the property of 
the Newburgh Electric Light Company brought $30,000. It will 
be remembered that the company was placed in financial difficul- 
ties by the defalcations of the treasurer. 


More Litigation.—The Thomson-Houston Electric Com- 
pany has brought suit against the parties operating the Heisler 
system of street lighting at Fishkill, N. Y., for infringement of 
patent covering the film cut-out for series incandescent lighting. 

New York City.—The local Brush company has written to 
the Board of Electrical Control expressing its desire to meet every 
requirement, and stating that it has obtained cable for use in the 
subways. The cable in question has been furnished by the 
Standard Underground Company. 

Theatre Lighting.—There are ten theatres and music halls, 
not reckoning Olympia, illuminated by electricity in London. 
There are thirteen theatres in Paris possessing installations of the 
electric light, and eleven more in other parts of France; two in 
Spain; one in Belgium; thirteen in Germany; several in Den- 
mark, Sweden, Norway, and Austro-Hungary, Italy and Russia, 
and one in Finland. 

A Word of Caution.—The Engineering and Mining Journal 
bas a wellinformed article on the subway question, and offers 
some advice as to putting are light wires in the present conduits. 
It says: ‘‘We understand that in the New York conduits there are 
instancesin which the gas pipes actually traverse the manholes. 
To carry high tension currents through such places is wanton 
folly. * * * This risk is continuous, and until it has been more 
adequately provided for, no one can truly say that the problem 
has been solved.” 

Athol, Mass.—All but three shares of the Athol Electric 
Light and Power Company are owned by gentlemen in Maine 
who are largely interested in manufacturing business in that 
State. And it is said that should they receive satisfactory en- 
couragement in their electric lighting business, they will purchase 
a water privilege in town, not only utilizing it for the electric 
business, but als> by introducing a new branch of manufacturing 
industry in the place.—Mfrs. Gaz, 

Springfield, Mass.—H. 8. Hyde has retired from the man- 
agement of the Springfield Electric Light Company, to whose in- 
terests he has devoted considerable attention for a number o 
years, and is succeeded as treasurer and director by A. L. Fen- 
nessy. The company has now begun to pay two per cent. quar- 
It is still una- 





Vineland, N. J.—Mr. Geo. W. Silsby, representing the 
Edison Electric Iluminating Company, is asking for an exclusive 
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franchise of the borough of Vineland for the space of ten years, | has to draw its water 12 feet, itdoes much more than was claimed 
with the privilege of renewal under proper restrictions, which | for it. So strong is the opinion in its favor among the officials of 
may be thought necessary at the end of ten years. In the peti-| the household, that it is probable that five or six of these ma- 
tion, it is set forth that the Edison [illuminating Company would | chines will be placed in the palace. 


erect a plant of 1,000 lights—more or Jess—sixteen candle-power, 


Syracuse, N. Y.—The Jarvis Engineering Company have 


to burn eight hours each evening. To the borough—for streets— | of Syracuse, to operate electrically, and will install two boilers 
as many lights as may be needed will be furnished at $10 per | of 100 h. p. and two engines of 80 b. p. each. ‘There are also two 


communication, which says that the citizens must agree to take | p p, 


600 lights.—Lt., Ht. & Pr. 


APPLICATIONS OF POWER, 


Winston, N. C., will, it is said, soon have a Sprague electric 
road in operation. 

New Orleans, La.—The Carrollton Railroad Company is 
awaiting a permit to operate by electric motors. 

Asheville, N. C.—The Asheville Street Railroad Company is 
busily at work equipping its road for electrical operation. 

Danville, Va.—The Danville Electric Motor Company has re- 
ceived a permit to operate a street railroad by electricity. 











MISCELLANEOUS NOTES, 


The Electro-Dissolvent Company, of Jersey City, has 
been formed by G. F. Gantz and others, with a capital stock of 
$50,000. 

Chicago, I11.—The Chicago Insulating and Construction 
Company has been formed by B. Palmer, E. A. Mulhard and I. 
M. Hunter, with a capital stock of $250,000. 


Utilizing Wind Power.—The Iron Age devotes an editorial 
to the discussion of the utilization of wind power by means of 
dynamos and storage batteries, and considers the line a very 


Tampa, Fla.—The Tampa Street Railway Company is look- | promising one to work upon. The time is ripe for an extensive 
ing into the claims of electric railways,and proposes to adopt | development of this field, especially in the West, where, as our 


electricity. 


contemporary says: ‘‘The windmill for pumping has become a 


Seattle, W. T.—Now that the franchise has been obtained at | familiar landmark.” 


Seattle for an electric railway. it is said that the work will pro- 
ceed briskly. 
talked of. 


The Electric House Wiremen'’s Union.—Mr. R. F. 


A Thomson-Houston plant to cost $60,000 is| Nagle, delegate to the Central Labor Union, contributes to the 


New York Evening World a sketch of the above union. It is 


Motors in Japan.—The Sprague Company has received from | attached to the Building Trades Section, and has been in exist- 
Tokio, Japan, reports on the operation of the electric fire pump! ence since March 29, 1888. It includes all engaged in inside 
sent thither for use in the Mikado’s new palace. Thetrials that | wiring, outside wiremen being ineligible. The initiation fee is 


have been made yield results exceeding the most sanguine expec- | $2, and the monthly dues are 35 cents. The wages are stated to 
tations.' Although the pump is on a temporary foundation and | range from $2.50 to $3.50 per day, with nine and ten hours work. 
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A Recognition of Engineering.—One of the best features 
in the able policy that has governed the management of Scrib- 
ner’s Magazine has been its recognition of the great interest and 
importance of engineering topics or problems, and its success in 
securing contributions from those whom we all recognize to be 
leaders in the arts and sciences. Our readers will not have for- 
gotten the article it published from Mr. F. L. Pope on electric 
motors, and they have doubtless been glad to follow, as we have, 
the fascinating studies of railway triumphs and developments now 
appearing. This month Mr. John Bogart has an excellent article 
on what may be ealled the civil engineering side of the subject, 
and next month Mr. M. N. Forney will handle, as an authority, 
quite another part of it in ‘‘ American Locomotives and Cars.” 
Scribner’s is conspicuously the first magazine to give modern en- 
gineering any part of adequate treatment, as being something that 
concerns the public, and we are convinced that to many a non- 
professional reader the admirable literary work that has enabled 
him to fairly master technical mysteries must have come as a 
more than grateful surprise. 


BUSINESS NOTICES. 


Jordan & Gottfried, 208 Canal Street, N. Y., carry a 
complete stock of iron and brass machine and wood screws, bolt 
cap and set screws, taps, dies, files, twist drills, brass and rubber 
tubing, rod and sheet copper, brass, German silver, steel and iron 
wire, shafting, tools, etc. 

The Partz Electric Battery Company, of Philadel- 
phia, having found their old quarters at 1,723 Chestnut street 
too small, have leased the large building at 636 Arch street, same 
city. They are now prepared to fill all orders promptly, and in 
addition to their large line of Open Circuit and Gravity and 
Motor Batteries, have a full line of small Motors and Dynamos. 
Send for their price list and catalogue, or write to them stating 
what you want. 








———— —. 





OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


ing machine and the converter interposed between the genera- | 385,494. Cut-Out; Charles D. Wright, Petersburg, III. 


PATENTS DATED JULY 8, 1888. 


$85,344. Porous Cup for Galvanic Batteries: Asabel 
K. Eaton, Brooklyn, N. Y., Assignor of one-third to Colin M. 
Thompson, of same place. Application filed Oct. 7, 1887. 
The cup is formed of asbestos, then soaked in a suitable carbon- 
aceous substance and silicate of soda, after which it is allowed 
to dry, and subjected to a high heat. 


385,357. Combined Speaking and Signaling Appa- 
ratus; John E. Kelly, Camden, N. J. Application filed May 
12, 1887. Bells are arranged at each end of a speaking tube, 
and the act of lifting the tube to the mouth or rae 
when finished rings the bell at the opposite end of the tube. 
This is accomplished by a system of electric circuits. 


(1) 385,363. (2) 385,677. Switch Signals; Adelard F. 
artel, of Montreal, Quebec, Canada, Assignor of three-fourths 

to Jean Baptiste Amede Mongenais, of Rigaud, and Toussaint 
Brosseau and Marie M. Philomiene Craig, both of Montreal, 
a Canada, ee filed respectively Oct. 22 and 
ct. 29,1887. (1) An alarm signal is rung automatically so 
long as a switch remaius in its abnormal position. (2) A de- 
vice for signaling trains when a bridge is burned or injured. 
A combustible cord is stretched the length of the bridge, and 


| 


) 





bel 4 





885,494. CuT-OvuT. 


connected at both ends with a suspended weight. Ifthe cord 
burns or is rent the weights fall and complete an electric cir- 
cuit, which controls a semaphore or other signal. 


385,379. Current Collector for Series Electric Rail- 
ways; Sidney H. Short, Denver, Colo., Assignor by direct 
and mesne assignments to the United States Electric Company, 
of same place. Application filed Feb. 19,1887. A bar of in- 
sulating material provided with contact conducting strips con- 
nected to said bar, and adapted to move thereon w the bar 
is bent, whereby buckling of the strips is prevented. 


(1) 385,384. (2) 385,385. (3) 385,386 and (4), 385,647. 
(t) Method of Joining Pipes by Electricity; (2) Meth- 
od of Electrically Welding Chains and Links; (3) 
Direct Electric Welding Machine, and (4), Electric 
Meter; Elibu Thomson, of Lynn, Assignor of Nos. 1, 2 and 
8 to the Thomson Electric Welding Company, of Boston, Mass, 
Applications filed, respectively, Aug. 22, 1887 ; Aug. 22, 1887; 
Oct. 17, 1887, and April 6, 1888. (1) The invention consists 
in bringing the ends of the pipe to be united near or in abut- 
ment with a sleeve or a collar applied at the juncture, and then 
passing a heavy electric current through the parts, of 
a volume sufficient to heat the same to a_ welding. 
brazing, or soldering temperature, so as to permit 
the sleeve to be firmly united te the ends of the pipes by weld- 
ing through poems or hammering, or by brazing or soldering, 
with preferably the application of proper soldermg or brazing 
materials, ( weeration) (2) U-sha halves cf chain 


links are brought ther and welded at by pass- 
fu 6 beavy eurvent Urough than ) Instead of the alveroat- 


tor and clamps, a continuous current generator connected 
directly with the clamps is provided. (4) A current controller 
governing the flow of current to the meter and a controller 
magnet or electro-responsive device adjusted to permit an in- 
crease in the flow of current to the meter when the current to 
be measured falls below that to which the meter responds nor- 
mally. This is to overcome the insensitiveness or sluggishness 
of the meter. 


385,388. Electric Signal Transmitter ; Wm. C. Thomp- 
son, Minneapolis, Minn. aoe filed Apri] 19, 1887. A 
main electric circuit, a local electric circuit, a call box in the 





885,384. METHOD OF JOINING PIPES BY ELECTRICITY. 


main electric circuit, having an answering device inoperative 
under the normal force of the main and local circuits, self-in- 
ductive coils in the local circuit and switches for breaking the 
local circuit and closing the local and main circuits in series, 


385,390. Secondary or Storage Electric Battery; 5S. 
L. Trippe, Denver, Col., Assignor to the Electric Storage, 
Light and Power Company. Application filed — * 27, 1885. 
A porcelain box within a wooden Sen, the former divided into 
cells, the walls of which are perforated. 


$385,393. Magnesium Lamp; Theodor Weisser, of Véhren- 
bach, near Villingen, Baden, Germany. Application filed Aug. 
9, 1886. The spring controlling the movement or feed of the 
band of magnesium is wound up by the action of an electro- 
magnet whose circuit is closed by reason of the consumption of 
the band. See illustration. 


385,413. Electric Railway and Lighting Appliance ; 
Isaac W. Heysinger, of Philadelphia, Pa. Application filed 
April 21, 1887, A system of gas and electric distribution, con- 
sisting generally in the location of electric generators at differ- | 
ent stations along the line of the road, connecting all the sta- | 
tions by gas supply pipes for supplying fuel to the engines 
which drive the dynamos and an electrical system for control- 
ling gas valves, etc. 


885,436. Electric lame Socket ; John 8S. Adams and 
Albert W. Morrell, of Indianapolis, Ind., Assignors to the 
Jenney Electric Company of Indiana. Application filed April 





385,893. MAGNESIUM LAMP. 


10, 1888. This lamp is designed for use in series circuits. The 
operation of the cut-out also locks the lamp to its socket so 
that it cannot be removed while in circuit. 


385,458. Dynamo-Electric Machine ; August Harding, 
Oakland, Cal. Application filed June 11, 1887. A novel con- 
oo of frame for supporting the commutator and 
armature, 


(1) 385,482. (2) 385,528. (1) Test Signal Circuit and 
(2) epee Jack Switch; Charles E. Scribner, Chicago, 
1., Assignor te the Western Electric Company of same place. 
Applications filed, tively, Dec. 27, 1886, and Aug. 3 
1887. (1) Details. (2) The free end of the spring is crim 
hd > more durable and less liable to become loose upon 
e ; 


885.493. Suspension Arm for Electric Lamps; James 
J. Wood, of Brooklyn, N. Y. Application filed Feb. 18, 1888, 
For description see ELECTRICAL WORLD, Dec, 10, 1887, 


Application filed Jan. 31,1888. A device for throwing in re- 
sistance when work is removed from a circuit, to prevent burn- 
ing of the armature by the heavy current generated before the 
regulating device can act. See illustration: 


385,539. Electric Switch; Edward F. Bergman, Frank- 
fort, N. Y. Application field March 29, 1888. A switch lock 
formed of two parts carrying the circuit wires, one of which is 
broken within the block. A pivoted switch lever is secured to 
poo block, and is used to connect the parted ends of the con- 

uctor, 


385,556. Medicated Electric Belt; Cyrus U. Hoke, 
Reading, Pa. Application filed March 26, 1888. The pockets 
of the belt contain alternately suitable medicinal substances 
and voltaic batteries conn by a conducter. 


385,558. Secondary Battery; Frank King, uf Fulham, 
County of Middlesex, England: Application filed Apri! 4, 
1888, Patented in England, Dec. 10, 1887, No. 17,047. 
Claim : In a secondary battery, an element consisting of two 
or more plates mechanically united at two or more points, com- 
bined with a second element consisting of plates interleaved or 
alternating with the plates of the first element, both elements 
being located in an inclosing cell, containing an electrolytic 
liquid. See illustration. 


385,565. Electro-Mechanical Type-Writer ; James F. 
McLaughlin, Philadelphia, Pa. Apphecation filed March 26, 
1887. The operation of a type-writer key imprints the letter 





885,558. SECONDARY BATTERY. 


at the sending station and also sends an electric current over 
the line to a similar machine, causing it to print the same letter 
by a similar type-lever. 


385,576. Insulated Conductor; Clarence C. Sibley, of 
New York, N. Y., Assignor to the Splitdorf Wire Company, 
of same place. Application filed Jan, 28, 1888. Layers of 
threads, rubber and asbestos are applied to the conductor, 


385,664. Telephone Transmitter; Julius Emmner, Jr., 
Washington, D.C. Application filed March 22, 1887. The 
electrodes are oblong shaped pieces pivoted upon a bar so as to 
be balanced, one end resting against the diaphragm. 


885,672. Electric Railway; Rudolph M. Hunter, Phila- 
delphia, Pa., Assignor to the Electric Car Ccmpany of Ameri- 
ca,of same place. Application filed March 18, 1886. A 
method of braking the electro-motor, which consists in increas- 
ing the counter electromotive force until it is above the initial 
E. M. F. The machine is then a generator, and the car moves 
by its momentum. A closed circuit is then established from the 
source of energy and operates a friction brake. 


385,675. Electric Motor and Rzneme Machine ; 
Orazio Lugo, New York. N. Y. Application filed May 1, 
1888. For description see page 15, this issue, 


Copies of the specifications and drawings complete of any of 
the patents mentioned in this record—or of any other patents 
issued since 1866—can be had for 25 cents, Give the date and 
number of patent desired, and address Johnston’s Patent 
Ageucy, Potter Building, N. Y, 
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